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Preface to Second Edition 


In the Fifteen years that have elapsed since the publication of the first 
edition of this work, masses of new data on human evolution have ac* 
cimuilated. In the field of hunian and primate palaeontolog)* tlic re¬ 
mains of iinmeTOiiS extinct forms of apes and men Jia\e been brought 
to light. I think it is safe to assert that die linds of fossil man since 1951 
exceed in number and imporiance all that had been made in die whole 
period before that daie. TJiere have also been tremendous advances in 
knowledge of liie anatomy, pliysiology. and psychology of the great apes 
and the tower primateSn At length we have acquired also some substan¬ 
tial information on the social habiLs of apes and monkeys in the wild, 
C3n the whole, I am afraid that we have advanced fartiicr in our knoivl- 
edge of extinct men and living infrahuman primates than in the tax¬ 
onomy of present human races and in the general biology of Homo 
saptem. Human gcrietuis is still a thinly cultivated field, sporadically 
scratched. Endocrinology^ is advancing slowly from quackery and specu¬ 
lation lo an experimental science, but its part In human evolution is 
still a matter of hypothesis and dialectics. 

On the ivhole, I sitoiild say tliai the greatest progress has been made 
in die study of the physical antliroptdogy of the individual in its relation¬ 
ship to his physiology, psychology, and behavior. The study of the hu¬ 
man constitution opens up to the pliysical antliropologist a field of im¬ 
mediate. vital, and almost universal usefulness, but only wdicn lie works 
in close cooperation with the physician, the physiologist, the psycholo¬ 
gist. the psychiatrist, and the social antliropologist. We have to begin to 
study the total man, even when we have not yet completed the dissection 
of liis duiectii mefubra. It is certain that ihe study of the w-holc man will 
yield great human dividends. 

I have tried to bring this work up lo date by rewriting nearly all of 
it and adding several new^ sections. Unfortunately, neiv data do not 
always bring a better understanding of such vast sulijects as man's evolu¬ 
tion. Processes that seemed simple and explicable to us in our ignorance 
have turned out to he exceedingly complex and mysterious. C:ork- 
sureness has had to yield to humilitv. 1 do not think that anyone can be 


PREFACE TO SECOND EDITION 


viii 

complacent about the present status of man jF ]ie is at all aware of the 
(Urection of trend and the accelerated pace of human evolution. How¬ 
ever. [ hai e kept tliis book dear., for the most part, of biological preach¬ 
ments. I base done enough of that elsewhere (and mostly to deaf cars). 

When I was preparing the original edition of Up from the Ape^ I 
was still naive enotigii to tliink that 1 ivas writing a "'popular” book on 
human evolution. In the sense of being comparatively non-tcchnical 
and simple it has been ^popular/' but it has been read principally by 
students. Since J am nmv wholly reconciled to the task of ivriting un¬ 
popular books, I have tried to add to the academic usefulness of this 
work by appentUng to the college edition a brief descripiicm of some of 
the more important techniques used in physical anthro|x>logy. 

In the course of this revision many obligations have been incurred. 
I am indebted to Professor R. Rnggles Cates for ad\ ice and help in the 
section upon buman genetics and for allowing me access to his great 
work on human mhcritancc. Human Genetics. Professor William C. 
Boyd has patiently discussed w-ith me problems of serology and I have 
drawn upon his many eKceUent publications iii this Reid for most of the 
material t have presented on this subject. Dr. William H. Sheldon has 
helped me in the preparation of the section on "'The Anthropology of 
the Individual,” and has allowed me to publish in the Appendix his 
instructions for jMsing sitlijects for the photogiaphs involved in somato- 
lypiiig* rinally, he and iiis publisliers. Harper S: Brothers, have granted 
me permission to reprint the .Scale for Temperament and to summarise 
many important parrs of his works. I am grateful also to Dr. Alice M. 
Rrues, Dr. P. B. Candela, and Mn H. R, Glodt for the use of unpublished 
material. .A glance at the Bibliography and the turning of the pages 
will make the reader realise how generously 1 have drawn in the prepara¬ 
tion of til is work itpon the researches of many learned colleagues here 
and abroad. To meiuion all of them here would unduly prolong this 
preface. Let it be nndeisLtxJd, however, that my sincere thanks are im¬ 
plicit in every reference cited in the Bibliography. The merits of this 
book, such as they are, derive from the scientihc contributions of others, 
of wliicli f am merely a reporter. 

1 ain particularly grateful to Stanley M. Gam for letting me use his 
admirable phoiomimigraphs of human hair and for the photographs 
from which were made tlie drawings that illustrate anthropometric 
technique. .Most of the new drarviiigs in this edition were made by Dr. 
Oliver G* Rkketson. Some of the new illustrations of racial types ate 
the work of Dr. Henry M. Field (reproduced through the kindness of 
the Chic^ago Museum of Natural History), Dr. Joseph B. Birdsell, and 
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Dr. C. ’Wesley Dupertiiis. All of these men are past or present pupils of 
mine to whom I owe much. 1 have also used in this edition new drawings 
and fresh data derived from the works of Adolph H. Schulte, \W K. Greg¬ 
ory and Milo Heilman^ Sir Arthur KeiEh* and Franx Weidenreich* 
Finally, although not noticeahly inarticulate, 1 cannot find words 
lo express my graiimde to Dorothea Kelly (wife of my valued colleague* 
Dn W^illiani fL Kelly). .Mrs. Kelly voluntarily, gratuitously, and with 
an incredible semblance of pleasure in the task, has helped me prepare 
the manuscript and read the proofs of this lengthy %votk, SUc has com¬ 
piled the Index and the Bibliography, checked the references, corrected 
many of my inaccuracies, and made countless wise and helpful sugges* 
lions. I might have undertaken this revision without her services, but I 
do not see how I could have finished it. Antic! iniactically, I thank her. 


EARNEST A, HOOTON 


Preface to First Edition 


I began lo write this lx)ok in a summer vacation because 1 was tired of 
turning out “contributions to knowledge,” full of tables and technical 
terms, to be perused by a few yawning, carping specialists. 1 thought it 
might be more amusing to try to write something which could be read. 

I have succeeded in getting a certain amount of fun out of the writing, 
whether or not anyone may derive pleasure from the reading. I have 
simply sat down and typed out the stuff which 1 deliver each year, more 
or less extemporaneously, to a class of Harvard students most of whom 
have had no previ()us instruction in the subject. Some of these students 
endure the lectures in obvious Ijoredom, but a gotxl many are genuinely 
interested, or, at any rate, successfully simulate that desirable state of 
mind. 

There are plenty of problems of human evolution which I have not 
attempted to solve here. For that matter, my mental juices are not suffi¬ 
ciently potent to dissolve the solid difficulties of the subject. Nothing in 
this volume seems to me to be particularly original or revolutionary. 

I have utilized freely the thoughts and investigations of many scientists. 
If I have not always given them credit specifically, it is not because I wish 
to appropriate their glory, but rather liecause I have assimilated so com¬ 
pletely the nourishment which they have provided that identification of 
the raw materials has become difficult. So I gratefully acknowledge my 
indebtc‘<lness to anyone who may think that he reads in this book an 
exposition of his own ideas, however distorted their reflection. Of course 
one fondly imagines that he has an occasional idea of his own. but too 
often such “original” ideas are merely the few drops which have not 
rolled off the duck’s back, rather than his own exudations. 

Nevertheless 1 am acutely and pleasurably conscious of my obliga¬ 
tion to the works of many students of primate and human evolution. 
.\mong these 1 may mention Professor William K. Gregory’s profound 
studies of primate palaeontology*, which have been a most sure-footed 
guide; the brilliant researches of Professor G. F.llioi Smith upon the 
evolution of the brain, and Professor Frederic Wood Jones’ ingenious 
deductions regarding the effects of arboreal life upon man’s ancestors. 
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which are always stimulating and often convincing; the intensive in¬ 
quiries into the mental life of the anthropoid apes carried on by Pro¬ 
fessor Rol>ert M. Yerkes and Professor Wolfgang Kiihler: Sir Arthur 
Keith’s masterly analyses and reconstructions of the anatomy of fossil 
man; the late Professor Rudolf Martin’s great thesaurus of anthropo¬ 
logical knowledge; the sound scientific work of Hrdlifka, Schultz, Boas, 
and many other of my colleagues whose names appear frequently in the 
pages which follow. 

This lx)ok does not presuppose on the part of the reader any knowl- 
etlge of geology. biolog>'. anatomy, or anthropology. It is intended pri¬ 
marily for the more or less educated layman and not either secondarily 
or more remotely for the overeducated professional. Indeed I rather 
hope that not many of the latter class will read it. because the most favor¬ 
able opinion of a general liook which can be extracted fiom a specialist 
is that it is good enough except where it touches his j>articular subject. 

If the tone of this l>ook seems at times to belie my Christian name, it 
is not because I take my subject lightly, but rather because of a con¬ 
viction that science need not be clothed in sackcloth and ashes and that 
knowledge is not necessarily expounded in accents of lugubrious pom¬ 
posity. One ought not to be cheaply flippant in describing nature s mar¬ 
vels. but he need not always deport himself as if he were in church. 

I do not hesitate to assert that some of the things in this book are \cr^ 
good. 1 refer to the drawings which are the work of .Mr. Elmer Rising, 
and to the photographs of primates, most of which I owe to the skill of 
Mr. Newton H. Hartman and to the courtesy of the Philadelphia Zo¬ 
ological Ciarden, and the remainder to the artistry of Mr. .Alvin S.inborn 
and the kindness of the New York Zoological Society, to the cooperation 
of the Pathe Exchange, or to the friendly assistance of Mr. Frederick 
Johnson and Mr. Fred Orchard of the Peabody Museum. 

I am indebted to a number of colleagues and scientific institutions 
for permission to reproduce photographs illustrative of racial types: 
first and foremost to Dr. Harry L. Shapiro and to the American Museum 
of Natural Histor>-, also to Dr. Qirleton S. C<x>n. to Professor Frederick 
Starr, to the Museum National d’Hisioire Natiirelle of Paris, to the 
Pealxxiy .Museum of Harvard University, and to the ITnited States 
Geological Survey. A number of authors and publishers have kindly 
allowed me to use reprtxfuctions or nuxlifications of drawings in their 
published works. These include Professor William K. Gregory and the 
Journal of Dental Research; Sir .Arthur Keith, Williams and Norgate. 
and the j. Lippincott Company; Professor .Marcellin Boule and Masson 
et Cie. of Paris; Herr Gustav Fischer of Jena, publisher of Rudolf .Mar- 
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tin's Lehrbuch dtr Anthropologie, Courteous permission to quote from 
copyrigiued works has been granted me by various publishers: John 
Bale, Sons, and Danielsson, Ltd.; Bureau of .American Ethnology', Smith¬ 
sonian Institution; Cambridge University Press; Carnegie Institution 
of Washington; Century Cjo/, Harcourt. Brace and Co.; Paul B. Hoeber, 
Inc.; Longmans, Green and Co.; Oxford University Press; G. P. Put¬ 
nam’s Sons; Science Press; ^Vistar Institute of .Anatomy and Biology; 
Yale University Press. 

Professor Glover .Allen and the Museum of Comparative Zoology of 
Harvard University, Dr. Edward Reynolds and the Peabody Museum ol 
Har\'ard University, have put at my disposal, for study or for drawing, 
their invaluable skeletal collections. 

Mrs. Pearl B. Hurwitz, my indispensable research assistant, has la¬ 
bored intelligently and painstakingly upon the manuscript and index. 
Mr, H. S. l.atham of the Macmillan Company has given expert advice 
and assistance. 

If this book is not good, no one b to blame except the author. 

Cambridge. MAssAaiescTTS, 

February 6, 19S1. 
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Part I. Man’s Relations 


Recognizing Relationship 

When you see a two-legged, feathered animal flying through the air, 
you identify it as a bird and distinguisli it from the four-legged, hair- 
covered animal that you notice drawing a cart through the street. Xhe 
latter animal you recognize as a horse or a mule. But you must observ’e 
more closely to distinguish the horse from the mule, because they re¬ 
semble each other more than do the bird and the horse. When you see 
two human beings walking U)gether, you may judge one of them to be 
a Negro from his skin color, the curl of his hair, and the thickness of his 
lips, and the other to be a White from opposite variations of the same 
bodily features. If you meet two men who look very much alike, you 
suspect that they may \ye ‘‘related’* to each other. Two persons who are 
almost identical in appearance will be judged to \ye twins. Thus you dis¬ 
tinguish one kind of animal from another by observ ing their anatomical 
differences and you determine their degrees of relationship one to the 
other by recognizing the closeness of their mutual resemblances. 

In this everyday process of distinguishing and identifying animals and 
men you are unconsciously passing zoological judgments. You are sul>- 
scribing to the agreement of scientists that general anatomical re¬ 
semblances imply relationship and that detailed similarities of face 
and form mean that the individuals possessing them have in common all 
or nearly all of their ancestors. But it is not always true that persons who 
look alike are, in the ordinary sense, “blood relations.” They may show 
similar combinations of liodily features by chance, without being akin 
to each other. Such accidental resemblances we regard as coincidences. 
We do not expect striking individual likenesses to occur ver> often, even 
in groups of people that exhibit in general the same complexions ancl sim- 
ilar bodily features. We do not expect them to occur at all in physically 
diverse groups. One might meet an Englishman who bears a very' close 
personal resemblance to a Swcxle or even to an Italian. W> should not 
be willing to admit that a “pure” Englishman could by chance so closely 
resemble an individual of “pure” Negro blood as to be mistaken for him. 
It is highly improbable that chance could effect even one combination 
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of EcatLires in a "pure" Englisliman that would lead him to be nusiakcn 
for any Nc^o or to be clasjiifieti as a member of the Negro race. It is 
wholly inconceivable that a horse and a man could resemble eacli oilier 
in any intimaic or detailed way^ even tliough many men have "horse 
faces" and some horses are said to have "human intelligence.” It is then 
apfHireiu that sulking resemblances due to chance are likely to occur 
w ithin physical groups iliai share similar bodily attributes. If we assume 
that Uiese l>odi]y atinhutes arc inherited, it becomes clear that chance 
resemblances of individuals are. In a broad sense, due to their common 
anccsiiy. and "chance" merely effetus ilic intensity of the individual like- 
nesses hy selecting similar or identical combinations of characters from 
the ancestral store. 

VVe may then allirin that detailed rcsemhiances between animals in¬ 
dicate their common descent, or, to state the matter from another point 
of view, that "heredity is resemblance based u|x>n descent,” Ihit it is 
quite apparent that in applying such a pijnciple we must not be misled 
by superficial likenesses tliat may result From causes other than relation¬ 
ship, If you see a large creature hitting about in the dusk, you will not 
hastily adjudge it to be a bird; you will consider the possibility of its 
being a hat. And if yon evaminc a bat and an owl. you will perceive that 
having wings and flying about at ntglu constitute practically the sole 
detailed rcsemhiances between these two animals. The bat lias ireithcr 
feathers nor bill and is fundamentalH' distinct in form and structure 
fiunv a hirfl. The w ings of the b:u cotvsist of membranes stielched be¬ 
tween the fore and hind limbs, but the wings of a bird consist of feathers 
arranged upon tissues that are supported by the fore limlis alone. The 
wings of hot It animals are organs of flight, but the resemfilance ends 
there. Similar or identical functions of organs in twm different animats 
<!o bring about resent hi.inces, Inn not the deep-rooted siructiiral te- 
semblances from wdiich it may be inferred that the animals are related. 

Organs that have the same function are said to be analogous. Rut 
relationships must he based iqjon fundamental identities of structure 
and dcvflopincnl, not tipon analogous fimclious. The foot raf the ape is 
a grasping organ wdili a great toe set off from the lesser toes like a thumb. 
It looks more like the hand than the foot of man. and it was for this 
reason that the great apes were formerly called tiie Quadiumanii—"four- 
hausied, ■ Man s kMti is a supjx>rting foot with sliort and non-prthensile 
toes, Imi, if its structure be compared with that of the ape foot, it w ill 
be seen tfiat the two organs correspond bone for bone, whereas the 
luimim hand, wliich superficially and functionally resembles the ape 
foot: is quite differently constructed from the latter. The fundamental 
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resemblances of structure and development upon which the zoological 
relationships are based are called homologies. 

Basic similarity of form that indicates relationship may be obscured by 
differences in the habits and functions of two related animals. .A whale 
lives in the sea; its hind limbs have been lost and its fore limbs have 
become converted into paddles; but the examination of the structure of 
the whale shows very clearly that it is not a lish but a mainnial, and 
as such is closely related to higher forms of land-dwelling quadrupeds. 
Animals have to get along in the world somehow, and similar living 
conditions often force very remotely related types of animals to adopt 
similar habits. Their Ixxiies modify themselves in conformity to habit 
and the exigencies of existence, and the limited number of ways in 
which the requirements of the situation may be met often forces quite 
dissimilar animals into identical inodilications of certain botlily parts. 
-An animal that livc*s in trees has to develop some means of maintaining 
its arl)oreal position; in some way or other it has to keep from falling 
off the tree. In the New World several very different and only remotely 
related animals, such as opossums, monkeys, kinkajoiis, and some kinds 
of anteaters have met this need in the same way by developing their 
tails into grasping or prehensile organs. Such similar functi<jnal 
modifications or adaptations must not be confounded with basic struc* 
lural resemblances. 

Often an organ or part of an animal that is changed or adapted during 
life by use or disuse—that is to say function—shows, in the prenatal 
or embryonic development of the animal, clear indications of its original 
form and primitive structure. Man has no external tail after birth, but at 
a certain |>eriod of foetal development a tail plainly projects beyond 
the body of the embryo. Before birth, however, that caudal remnant 
has been l>ent underneath and with its ligaments and muscles serves a 
new and essentially human purpose—to close the pelvic aperture and 
help supjxirt the viscera by fonning part of the pelvic floor. In tracing 
relationships it is often helpful to study the embryology of different 
animals, since fundamental similarities of structure are often obscured 
in later life by different functions with consequent modifications in the 
form of the parts affc*cted by those functions. 

Another clue to relationship in embryology is found by observing 
the similarities and differences in the mannrr of development of animals 
before birth. It is a matter of common knowledge that the young of bircb 
are hatched out of eggs, as are also young reptiles. On the otlier hand, 
the offspring of all higher animals including man are Ixnn alive from 
their mothers* wombs. Both the manner of reproduction and the proc- 


^ UP FROM THE APE 

esses of prenatal development are most significant in tracing relation¬ 
ship, and it is very obvious that an animal that lays eggs is not as 
closely akin to man as an animal the young of which are suckled at the 
breast. 

Thus the process of tracing relationship is no more than the examina¬ 
tion and recognition of fundamental resemblances in structure and de¬ 
velopment. The more detailed and far-reaching these resemblances 
are, the more closely related are the animals that manifest them. The 
science of taxonomy or zoological classification is simply the logical 
arrangement of animals into groups according to their mutual simi¬ 
larities. And these groups show relationship, but all criteria of rela¬ 
tionship must l>e based upon essential identities of structure and 
development, which are called homologies, not upon the deceptive 
similarities due to function, which arc called analogies. 

Why Man is a Mammal 

With a knowledge of the principles of zoological classification and 
of the outstanding physical characteristics of the various animals of the 
earth, it is simple enough to determine man’s relationships in the animal 
kingdom. We cannot do better than adopt the point of view indicated 
by Huxley many years ago, when he suggested that wc imagine ourselves 
scientific Saturnians, who, already accpiainted with the animal life on 
this earth, are called upon to determine the affinities of “an erect and 
featherless bi|>ed, which some enterprising traveller . . . has brought 
from that distant planet for our inspection, well preserved, may be, in 
a cask of rum.” * 

Examining dispassionately our preserved specimen of a human being, 
we should ask ourselves whether it is "animal, vegetable, or mineral.” 
And having decided that it belongs to the animal kingdom, and ob¬ 
serving that it is an organism consisting not of one cell only but of many 
cells, we should classify it as one of the Metazoa. Turning the specimen 
so that the back is visible, we should observe the relief of the spinal 
column showing through the fleshy parts and would therefore not 
hesitate to say that this animal belongs to the vertebrate rather than the 
invertebrate subkingdom. We should then recall that the vertebrates 
consist of five classes: namely, fishes, amphibians, birds, reptiles, and 
mammals. But it would be obvious to us at once that our specimen 
could not be a fish, because it lacks gills through which to breathe and 
fins with which to swim. W'c should then consider the Class of .Am- 

t Huxley, On the Relattons of Sfun, p. 95. 
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phibians, of which ihe young usually breathe for a time through gills 
and ill which the paired hm of tlie hsh are replaced by pectoral and 
pelvic limbs. The amphibians, we should rememher. include such 
animals as fjogs. toads, newts, and salamanders. Plainly, we should have 
to exclude our luinian specimen from tliis class cm the basis of general 
anatomical resemblance, a decision that would be verified by the study 
of the reproductive organs. The absence of scales would lead us to 
eliminate the Class of Reptiles from the consideration of possible groups 
to Avhich our specimen of man mighi he assigned. We should know, of 
course, that the blotxl of reptiles is cold and that of buds and mamma s 
rvann, but our preserved specimen of a man would tell us nothing of 
the temperature of its blood in life. .\ very cursory glance at our biped 
would impress upon us its lack of featliers-a fact which would inlorm 

us immediately that the animal is not a bird. 

By a process of elimination we should now have anived either at 
the conclusion that our specimen is a mammal or at that of the rustic at 
the zoo, who. upon seeing a kangaroo for the first time, exclaimed, 
turning away in disgust, ^ Vou can't fool me; there ain’t no sich animdel 

Before Iiaving recourse lo the latter desperate alternative, however, we 
should review the characteristics of the Class of Mammals. Mammals are 
wann blooded, air^breathing animals with an epidermal covering o 
hair. Applying these tests to our specitnen, we should have to pass over 
the matter of blood temperature, but would satisfy ourselves from the 
presence of the lungs that the animal in life breathed air. and we should 
aim notice that the hairv covering, though scanty, is unmistakably 
present. To proceed a Utile farther, we shonkl examine the lower jaw 
to find out wdiether it is hung directly from the skull as in niammals. or 
wheilier it articulates with the skull by the intervention of a separate 
quadrate l>one as in reptiles or amphibbiis. Here again an examination 
would convince us that our canned human example exhibits in this 
respect the tvpical mammalian condition. If we were to Fo low out and 
examine our specimen with reference to every one of the known char¬ 
acters of mammals, we should find each one of them typically developed. 
But in our cursory examination we should have to observe on y die 
presence of breasts ou the ventral side of the body to emdude im- 
mediatelv that man is a mammal. For the most characteristic eattire 
of the class and that from which it derives its name is the method of 
reproducing and nourishing the young. BirtU and reptiles ay eggs and 
l.aicb them out or leave nature to incubate them, but the young o 
mammals are not developed within eggs but in the body of the mo her. 
For a considerable period of time the embryo grows within the mother 
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womb and is then bom m a relatively helpless condition and for some 
lime IS nourished by suckling at the mother's breasts (mamnme). It is 
UiY tills reason that the presence of hrea5t$ on the human specimen tells 
us at once that man is a mammal. 

Mavin}^ decided that man is a mammal, let ns abandon our pretense 
of being "scientific Satnrniaos” and consequently confined to the ex- 
amination of one preserved specimen in our attempt to classify man. 
While still maintaining a Saturnian impartiality, let us utilise for the 
further determination of man*s aflinities a fuller knowledge of his de¬ 
velopment. structure, and functioning, than could be gained from an 
isolated cadaver^ The only |3oint in pretending that we are inhabitants 
of another planet in classifying man is to ensure a rigidly judicial and 
impersonal altitude in our analysis^ It is most essential that we forget 
that man is something “a little lower than the angels^' and apply to the 
cietennination of his zoological affinities the same col d'bhxxled reasoning 
that we should employ in trying to trace the relationships of some nerv 
kind of hug. If we fail to attain this attitude of scientific detachment, of 
relentless tpiest for the truth wherever tliat search may take us: if ^vc 
allow oiirsehes to l>e sw^ayed by our emotions, by human \ anity, or even 
!>y a realization that we ourselv es are men, we cannot hope to eat of the 
fruit of the tree of knowledge without getting a very bad stomach- 
ache. 

The Class of Mammals may fic dh lded into three snbclassest the 
Protoiherja^ ilie Metaiheria^ and the F-utheria. The Prototheria entirely^ 
and ihe Mcuulitria in large part, are confined to the .Australian zoological 
region, ivhich teas cut off from .Asia at a period before higlier mammals 
had developed, and consef[uently preserves in its fauna some very 
archaic types. This region includes also New Guinea. Tasmania, and 
some other islands. Tlie Protoilieria consist of two living familiest the 
duckbill, or Orniihorhynchus> and the spiny aiiieaicr, or Echidna* These 
animals represent in some respects a transition between reptiles and 
mammals* for they lay eggs and haicfi them ont and then suckle the 
young at the breast. The duckbill kxiks like a muskrat tvilh a duck's 
bill and w'ebbed feet. It is an aqnatic animal. The Echidna is covered 
tviih f|uills. Both exhibit marked reptilian reminiscences in structure, 
in addition lo their curiously mixed method of reproducing and nourish' 
ing the young. Obviously, man has no close affinities ivith these animals. 

The Meiaiheria, or marsupials, are the pouched mammals, such as 
the kangaroo, opossum, bandicoot, et cetera. In the higher forms of 
F.mhcrian mammals (he voting are nourished in the uterus or womb of 
the mother by means of a special arrangement of the cmbrvonic siruc- 


MAN'S RELA nONS 


7 


tuTCS called the placenta ("cake"). riris is a disL-like orgaiu one side 
of whitlt IS embedded in the wail of the maternal uterus, while the other 
side gives origin to the innbitical cotd ihrougli which notirishinent is 
carried to the foetus, .^fter the young arc delivered the placenta usually 
becomes detached and is also expelled. For this reastjn it is called tiic 
afier-birth." This reprtwdactive arrangement, typical lor higher inam' 
mals, is entirely lacking in animals that lay eggs and haidi them out. 
In marsupials the placenta is cither undeveloped or functions for a few 
days only. The young are bom in a foetal condition and after birth are 
transferred to a inarsupium or ptjuch in the abdomen ol the inotheti 
where they remain until about a quortei grou u, imbibing their nourish' 
ment from nipples conveniently placed in the inner side of this natural 
vest pocket. In the case of the kangaroo, an animal that may stand almt>st 
six feet high when fully growii, the young at birth are less than an im h 
long. The nioihcr picks them up in her lips and puts them in her 
pouch. Marsupials are most instructive froin an evoUitionary stand' 
point, representing, as they do, an archaic method of reprodiiction and 
nourishment of the young. They are obviously no close relatives of 

ours. 

The remaining stiU lass of the maiumals is the Eutheiia, or placental 
Tnammals. Clearly, man bel.mgs »oiiie»’l,ere in tills g:rmip, l.watise 
tlic foeial itriiciiiie knon-n as the placenta is welt developed in ilie 
process ol human reproduction. F.ntherian manmials nsiuilly have tw. 
sets of teeth, a decitlnous or milk set. and a |>ernianent set The milk 
teeth alloiv the youoK to chew at a time when the jans are still too .small 

to acconimoclate the permanent set of teeth. 

Zoological classes are dis idetl into snlitlasscs and the siihchisses into 
orders fach successive subdivision contains animals more nearly alike 
and eonseriuenilv more closely related, liy a process of elimination svecan 
determine man s nearest relations .-mionK the orders of F.uilici tan mam¬ 
mals. There are at least nine such orders. Let us begin tvith those that 
5eem least like man. 

First of all then, we may consider the Edentata, mchiding such 
animals as sloths, aiiteaters. and arinatiillos. This order ctevives ns name 
front the fact that in some of its species the teeth are very desenerate 
and lack enamel, but fete of them are really edeinnioiis or toothless. In 
some respects this order seems to I.e very primitive, and the armadillo 
recalls reptiles in its development of a carapee made of horny plates. 
Rudyard Kipling rccognircd the anomalous position of ihc annadillo 
in his ;iij( .So StorlM. tv here be aetounis lor that animal by makmg die 
tortoise (a reptile) learn to bend bis back and curl up, and the bedsehog 
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(a mammal) learn lo swim and develop scales. Clearly, the animals of 
this group are vcr>' far removed from man. 

The Cetacea include the wliales. They are sea-dwelling mammals 
with large heatb and fish-Uke bodies almost devoid of hair. The tore 
limbs have become paddle-like and the collar bones (clavicles) are ab^ 
sent. The kind limbs have disappeared cruirely. and the pelvis is rep¬ 
resented by a vestige only. The teeth may be absent and he replaced by 
sheets of baleen (whalebone), I remember when this whalebone was used 
for stiffening in ladies^ corsets, but now the lady’s uaist has gone the ivay 
o£ tlie whale’s pelvis. Perhaps the "noble and generous Cetacean" is now 
allowed to strain his food through his baleen in peace, like our grand¬ 
fathers With their "cavalry" moustaches. 

The Sirenia are also aquatic mammals with porpoise-like bodies and 
a scatteretl covering of hairs. In the arrangements of their limbs they 
are similar to the whales, hut they have teeth. They inti tide such uncom¬ 
mon animals as the manatee and the diigoivg. They are herbivorous. 
In spite of their poetic-sounding namCt they are ugly, awkivard creatures 
not a bit like Lorelei, and very remote from man. 

The Ungiilata are Eonr-Fomed, ground-dwelling animals. The end seg¬ 
ments of the digits usually terminate in solid, horny hoofs upon which 
the ueight of the Ixidy falls. The lioofs are homologous with our huger 
and toe nails. The number of digits is often reduced. These animals 
frequently have horns and they are usually herbivorous. The order in¬ 
cludes all sorts of familiar quadrupctlsi deer, antelope, cattle, swine, 
horses, rhinoceroses, et cetera. Tiie hoofed and horned animals are 
especially adapted for habits unlike ours and in their general sti utture 
diverge widely from the human type. 

The name of the next order, the Carnivora, implies that these animals 
usually live cm flesh. Generally they have a furry covering and the 
digits ol hands and feet arc not less than Enur in number and provided 
with claws which, in some families, may he extended or retracted at will. 
The canine or eye teeth are often very long and it is by means ol these 
teeth and claws that the animal holds and tears its prey. Like the whales 
and ungulates, the carnivores have no collar bones. .Among them are 
all the members of the cat and dog families, bears, seals, and others. A 
few years ago some enthusiastic but ioologically ill-informed medical 
men attempted to recognire two types ol in an, a "carnivorous” type— 
tall, slender, nerv'ous, and prone to flesh-eating—and a "herbivorous" 
type-—squat, stolid, paunchy, and phlegmatic. jHrrhaps almost rumina¬ 
tive, The "Iicrbivorous" type was not sup[>osed to feed ujion grass like 
Nebuchadnezzar* as tJie name tvould imply, hut u]x>n vegetable food. It 
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Avas even hinted that the carnivorous type might have descended from 
cats and liie herbivorous type from coivs. Bui these cHoris to trace a re¬ 
lationship between man and the carnivores and ungulates have not been 
well received in scientific circles. W'hen a hdy is referred to as a ' cat 
or a genileman as a "bull;' the appellations must be considered meta 

pliorical, not phylogenetic. j , mk 

The Order Rodentia includes rats, rabbiis. scpiirrels. and then ilL. 
They are vegetabi e-feeding animals, nstially small in bulk, with furry' or 
spiny covering and provided with claws. The incisor teeth are chiseh 
shaped and very^ large, and are used for gnawdng into wof>d. These 
inciscsr teeth grow out as fast as they are worn down by usage. Evi¬ 
dently man i$ not a rodent, not even if he lias "buck teeth. 

The Order Cheiroptera is devoted to the bats. Their fore limU are 
modified so as to support wings, the bones being greatly elongated and 
a broad web ol skin extending to the hind limbs. The collar bones are 
well developed, but the inner bone of the forearm, the ulna, is re¬ 
duced to a vestige. Apart from the wing modifications, the Ixxly of a bat 
is astotmdingly like that of a monkey, and some of the early classification- 
ists mistakenly grouped the bats with the apes and monkeys. \Ve now 

leave the bats to themselves. , i 

The Order Inseciivora includes, as the name implies, a group of 
that, orditiarily, arc iitsect-.atcrs. They are visually .njail 
aivd nociivrival in ilieii habits. Most ol them h'e o" tlic pound, but 
some uf them are arlroreal (e.g., tree tl.ren’s), and some of them burrow 
(e.s., moles). Shrews, hedgehogs, and moles are the best known of this 
very diversified group. The insect ivores show in many respects very 
primitive mammalian characeristies. The twain is exceedingly simple; 
the nose is prolonged into a short nnittlet the integument ,s furry or 
spiny, and there are usually five digits on the hands and the feet. Co lar 
bones are present. One would scarcely select sucli a griihhy animal as 
a mole or a liedgeliog for his ancestor. .A dear olt! lady who wandered mto 
one of my summer-school courses Hsteited to a somewhat detailed deduc¬ 
tion of man's zoological relationships and then asked me it it were not 
possible that matt had descended from the lion, “because be is such a 
noble and kingly beast." But it is hardly sale to trace relationship by sonl 
affinities. Insectivores are lowly little brutes .mtl far removed from mao 
as fie is today, hut it is highly probable that some extinct, pr.muive, and 
generalized members of this order stand in our direct .rnecs Ira lime, 
though v ery far back. Htom the early insectivores were de« ended the 
bats and also the earliest of the Ortler of Primates, to which we are now 
reduced in our search for iiiaiTs neui esi rehiuons. 
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Why Man is a Primate 

The most outstanding characteristic of the Primate Order is the pos¬ 
session of prehensile hands and feel, adapted for arboreal life. Most 
arboreal animals maintain themselves in the trees by emlx'dding their 
claws in the bark. Primates grasp the branches by opposing the thumb 
to the fingers and the great toe to the lesser toes. When you grasp an iron 
pipe of so large a diameter that ytjur fingers cannot span it, you place the 
four fingers on one side of the pipe and the thumb on the other side and 
grip the pipe between fingers and thumb. The ability to oppose the 
thumb to the fingers in this way, and not only to grip rounded surfaces 
in the circlet of the tliumb and fingers, but also to bring the ball of the 
thumb into contact with the tips of the fingers, is a prime requisite for 
all the delicate movements of the hands that have resulted in the 
mechanical supremacy of man.* The primates can, as a rule, oppose the 
great toe to the lesser toes in a similar fashion. But man cannot do this. 
Savages and people who go barefoot often retain a considerable mobility 
of the toes and to some extent the power of prehension. But they arc 
never able to oppose the great toe to the lesser toes. Nevertheless, as we 
shall see, the fool of man gives evidence in its structure and development 
of having been derived from a grasping foot such as the primates pos¬ 
sess. 

.Another general characteristic of the Primate Order is a well-developed 
clavicle (collar bone), a concomitant of the great mobility of the fore¬ 
arms. 

The clavicle serves as a strut or brace to keep the shoulders fixed in 
lateral movements of the arms. If you break your collar bone, the 
shoulder joint slumps down over the chest. .Man has this well-developed 
collar bone and so also has the bat. The bat’s clavicle is necessary as a 
brace for the wing joint in the movements of flight. 

The digits of primates are provided with flat nails, instead of hoofs 
or claws. This development is evidently conntxrted witli the grasping 
function of the hands and feet. Claws would be out of place on opposable 
digits and would destroy the efficacy of movements of opposition of the 
thumb and the great toe to the lesser digits. .All of the primates have 
developed the flat finger and toe nails, with a few exceptions that will be 
noted. Inseciivores and arl>oreal rodenu usually have claws, and some 

* 1 retain the term "opposability" in »pite of the conscientious objections of Professor F. 
Wood Jones (Alofi’j Place, pp. 197-198). who would restrict its use to such thumbs as may be 
rotated so as to be placed in the palm of the hand with the nail facing directly upward from 
the palm. I cannot "palm" my thumb in thU fashion and such a movement, if possible 
would Ije useless. Yet 1 can and do "oppose" my thumlis to my fingers and so do most primate*. 
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of ihe lowliest |>rimales preserve oi) one or more digits remiiiiscences 
of their lower mantm^lian origin. Man evidently conforms to the primate 
deseripiion with respect to his nails. Tiie flatter and broader your nails, 
the more human you are. 

The breasts of primates are usually tu'o in number and plated high 
lip on the thorax; that is to say, they are pectoral in position. A fetv of 
the lowlier members of the order have more than one pair of breasts, 
the lower jKiir being situated far dotrn on the abdomen or in the 
groin. Supplementary pairs of breasts occur occasionally in man also, but 
only as anomaties or freaks of reversion. 

The brain in the Primate Order varies widely in its development, but 
may attain great si/.e and intricacy of pattern. The lowest of the primates 
have somewhat simple brains, bnt the higher forms show a large de¬ 
velopment of the forebrain or cerebrum, the surface of which is folded 
and wririkled into extensive convolutions. These folds and wrinkles in¬ 
crease the area of the cerebral cortex {bark), ivhich is the seat of nervous 
activity. Man has ati essentially primate brain in form and pattern, really 
a stiper-priinate brain, the ticvelopment of which is approximated only 
by the great anthropoid apes. 

It iviU be noted that these outstanding characteristics of the Primate 
Order are quite generalized and variable. They even seem a trifle vague. 
The primates remained for a long perioff of time in a relatively gen¬ 
eral i/td and u 115 pecialiped state of development. This lack of specialira- 
lion kept them adaptable and made possible the iiltimaie liigli develop¬ 
ment of the more progicssive menihers. Early specialization and over^ 
specialization is likely to lead to exiiucttoii in the animal world. For, 
changing conditions of food supply, climate, or other factors of physical 
environment find the ovtrspecialized atiimal unable to cope tvith them.. 
We And it more profitable to keep our children in school and le.irning 
for a long peritxi of time, rather than to force ilieir development by 
casting them upon tlieir own resources at a lender age. One of our 
educational principles is that a child w ill go farther by developing his 
body and mind in school and by learning to profit by the experience of 
others during die j>eriod of childhood atid adokstence, than by ex- 
hausiirig hirasdf during the grotvtJi period in earning his living and 
in learning by Ids own cx^jerience. The primates W'ent to school for a long 
period. This school was in the trees. It was arboreal life that provided 
for them their elementary and secondary education. But man was die 
only primate that went to college, although the anthropoid apes may 
be said at least to have flunked the entrance examinations. 

Excepting the non^prehensile character of his foot, man answers to 
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the general description of » primate. It would not he in accordance with 
principles of zoological classiruaiion to exclude man from the Primate 
Order because of this one divergent chaTacicr, for almost any family or 
species is! ikely to slio^r one or more exceptional features due to speciali/a- 
tions or to variation. It should be uiidersioctd that zoological classihca- 
tjons are based upon a totalling up of significant morphological hei'cdi' 
tary resemblances, not upon any single character. Of course^ if man laid 
eggs instead of producing his young ali\ c, that single feature uould make 
us hesitate to include liim in the Class of Mammals. But if, as in tlic case 
of the duckbilL the young were hatched from eggs and then suckled at 
tlie breast* u'c should have to conclude that man was a primitive and 
transitional form oF niammal in whom the full development of the 
Feaiurcs tlial characterize the class had not yet taken place. Transitions 
from one ioological group to another are often gradual. And it is the 
continuous character of animal differentiation that leads to the hy- 
jMnhesis that one animal group has developed from another by the 
process called evolution* Zfxilogiral groupings are signiiicant comhina' 
tions of bodily homologies which indicate close relationship in those 
that fKisscss them; they are qualitative judgments of similarity, but they 
are not niatliemaiical equations, incorrectness in one element of which 
destroys the validity of tire whole. The development of a new feature, 
or the loss of an cild organ, or tlie modiricatjon of an old part to serve 
a new function—any one of these changes sets apart the animal group 
that |>assesses it from a kindred group that lacks it* hut sets it apart only 
to the extent of indicating that the relationship between the groups is 
mote remote by reason of their difference with respect to the character. 
The prnplUation is tliai in course of time the two groups liave grown 
away from each other. 

^Veniay then assign nian provisionally to ifie Order of Primates, which, 
apart from other considerations, is the court of last resort, since he ob¬ 
viously cannot he admitted to any other kinowm order. Hoiivever, to say 
that man is indeed a primate on the basis of hjs conforming in general 
to tlie description of that order is not enough for the seeker of exact 
relationshij>s. Such a genealogist must trace in detail the lineage that he 
wislies to reconstruct: he nuisL, at any rate, become more definite and 
adduce more truths, the more specific he becomes in his statements of 
relationship. Iff say tliai I am a descendant of Abraham, you will per* 
hap accept t!ie statement as true on my face value. But. if I assert that 1 
am a descendant of Aliraham Lincoln, you will require of me more 
specific genealogical evidence* 

The Order of Primates may be divided into three suborders; the 


MAK S REL,\TIONS 


IS 

Lemuroidea^ the Tarsioidea, and the Aiithropoidea, The Leinuroidea 
are distinguished from the higher $iLil> 0 TdeTs by ecriain peniliarliies. The 
bony ring that surrourids the eyeball anti is called the orbit lias no back 
wall in the lemurs, whereas in the Tarsioidea and the Amhropoidea this 
hack wall is almost complete. In the Lenuiroidca the eye may be com- 
pared with a ball w'ithin a ringj in the Tarsioidea and the Anthropoidca 
it is more like a ball within a lx>wk In the Umunoidea, moi cover, the 
eyes are directed outward (Fig. 4, A, U): the licld of vision is distinct Eor 
each eye: whereas in the Anilirojioidea the eyes are directed lor ward 
and the fields of t is ion overlap to smii an extent that a stereoseopLe 
image results. In the l.emnroidca the opening ol the teat duct is on the 
facial surface, outside ol the bony orbit of the eye, but, in the Anthro- 
poidea, this orifice, called the lachrymal foramen, is within the orbit. 
This has nothing to do w'ith weepingt hotvever. Lemurs do nut weep. 
Neither walruses nor crocodiles weep. L think man is the only cry-baby 
in the animal kingdom. 

File niunhcT and form of the teeth arc ^ci y important in zoological 
classtiication, because the teeth arc fairly rigid and conservat^^'C parts 
of the body and are not easily modified away Irom their ancestral pat¬ 
terns. Lem in Olds usually have, on each side, above and be lot v, ttvo 
incisors or biting teeth, one canine or piercing tooth (olten called the 
‘‘eye tooth“), and in the grinding series three premolars, or bicuspids, 
and three molars. The higher families in the siihtirder Anthropjide^a in¬ 
variably have but itvo premolars, above and belotv on each side. In tlie 
iemuroids alsti the lower incisors are usually directed almost liori/onially 
fonvard. These* "pme urn heiu' incisors may be con net ted ivith the alleged 
habit of combing the fur with the lower front teeth, but, since these teeth 
arc so close together that they cannot go through the lur, it is moic 
probable that the st>called incisor comh is used rather lor scraping. 
In the higher primates the incisor teeth tend to be more nearly \eriical. 

The brains of Iemuroids are usually rather simple. The cerebral 
hemispheres are not developed backward sullicienily to overhang the 
cerebellum and the froittal lobes are very small. The skull dcjes not 
balance upon the spinal column as in man, but is suspended from 
occipital condyles (bony knobs) that are situated far back (^n the skull 
base as in other loiver mammals, 1 he hind limbs of the lemnroitis are in 
most eases somewhat longer than the fore limbs and the animals are 
usually pronograde, that is, they go on all fours. Some of them, how¬ 
ever, have adopted a hopping gait. Hands and Ecct have each five digits 
jjrcivicled wuth op|Ki 5 able iluimbs and great toes, and Hat nails. The 
second toes of the hind feet, hoivever, usually bear claws. Some think 
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that these claus have been retained for toilet purposes {ihe^ scratching). 
The members of this suborder are all arboreal and generally iiottunial 
in their habits. The v^'ord "iemur" signihes "ghost" and the lemurs are 
so called from their habit of Hitting ghost like among the trees by night. 

’Whereas the Inglier primates^ with the exception of a single [amily, 
usually bear but one young at a birth, some kinds of lemurs arc said 
to produce litters of two or three offspring. Accommodating nature 
has provided the female of siiclr species with an extra pair of breasts 
situated in the groin, in addition: to the usual pair on tlie thorax. Lowly 
animals usually produce large numbeis of young at a birth or lay numer¬ 
ous eggs, which arc hatched oitt by incubation or by die heat of the 
sun. Many of tfie eggs ina>; fail to mature; the majority ol the young may 
perisli; tite continuance of tiie species is assured by the prodigal num- 
Iser of offspring produceef* lint, in higher forms, such as mammals, the 
young develop for a longer time witliin the body of the mother and 
after birth ret|uire maternal care because of a longer period of infancy* 
This pioiracted infancy implies an ultimately higlier development of the 
animal* In higher types of mainmalst the prolonged period of embryonic 
development and the large si^e of the brain of the embryo may limit 
still further the number of young prixluced at a birth, since the sijce of 
the maternal uterns may preclude the possibility of simultanei^us de- 
\'clopm.ent of several foetuses. It is apparent tlien tliat the retention of 
multiple birilis is, in the ieniuroids. an iiuLication of lowly organiza¬ 
tion.* 

t ProfciStir Frederic tvood Jon«. a chronic insiii^nl Jimniif! !<^t nden [> ot primaic rVOLutLOn, 
lius revived [he earlier opinLoci [hm tlic Icniuiii shoitUI lx lemovetl from the FrintAie Order 
4irid relc^icd tn 3 group uich [lie [ree slirewrx uhnm tlic:\ closely resemble, rJones. 

Piarti pp. 6!t-l L'3j. Folkhh'illg Vhcocli. he scp;tratcs ihc I.cnniroiilea. trom iKc TaraEoidca and 
the An[hropOHi:caon the Iraali at the rc ten [ion by the hrst-named group ot Q primitive nakcft 
4nOLIt or rhinariiini. 't his nakctl tiUil moist mu^/le (if [he leniLirs is continued to the upper 
lip by a miihltc s[rip Dt hftirlt^s skin. unhcTlylng which the upper lip is closely tctliercci to 
the Upper jaw by a bridle or frenuliLni. Jl ia. tbcTcforc. not protrusive ot eversihlc. The 
iiosETtls of ihis priniEiive mamnialijin snuict are seniitircalni clefts, directed sideways, tit the 
tarsioicb and all ut [tic res[ of lire priinaies Ehc rtCKirils are coinplciely ringed around with 
naked skill, blit the nioLst, glandular muczlc is ah«enl, and the upper lip is noL so tightly 
attached tn the jaw. Wood Jones says that [his latter feature allow* lhe ursioiiLs and other 
primates lo drink by Sticking irtsieaiE of by lapping. Oilier tlLstinguiihing feaiutes of the 
Leniiuraids menEioned by him arcE <a) the Imny tidK? or ring leading |o the inrtrior of the 
car is enclosed in a large iidlaEetl spherical cbamlxr, where*!* itl higher primates lllis Imny 
ring flhe tympanic anniilusl is entirely Oniside of the rhaniEier (audiEory btiHa); (b) lemuts 
have placentae that are iHrll shaped de dilfuiri! and are noi e\|>elled afici birth, whereas 
othef primates have disk-shaped placentae that art deciduate |i.e„ they cunm away after 
birth). These and other features VVcxkI Jones regards as lent urine specia I ica tJons that pte- 
vcni these animal* fmtn Ixinu regarded as ancestral fonns 10 the tarsiers. nionkcys, and apes. 
In most or all of these fe.itnTies, lhe kmurs agree with the [ret shrews, who closely resemble 
[hem hnt arc more primitive. He therefore unites die Icmnrs wUli the tree shrews and dis¬ 
misses them from the assemblage of primates. 

■f his interesting but academic argument has little irn[K>rtance for pnrymscs of this 
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None of the lemurs arc large. They range in siiJc from that of a cal 
lo that of a mouse. They' have furry coverings and, usually, long bushy 
tails. 

Lemuroids are mostly omiiivorom in their habits. Their diet consists 
of insects, fruit, nuts, berries, leaves, shoots, birds' eggs, et cetera. The 
imj^oriancc of a general i^ctl diet is that it permits an animal to sumve 
under more varied conditions of fwid supply than are possible lor 
animals specialized in this respect. Any one ivho has ever lived in a 
boarding-house U'lll recognize the truth of this principle. 

The present-day Icmuroids are found only in the Old World. The 
majority inhabit the tropical forests of Africa and of the island of 
Madagascar. They are also found in the Indonesian islands and as far 
east as the Philippines, I'liey do not occur in the continent of Europe 
nor in most parts of Asia. 

Although it is obvious that man is not of the Snbordcir l.emuroidea, 
it is north Avhile to study these humble primates because they represent 
|>crhaps the nearest approach to the “conieni|x>rary ancestors" ol all 
of the more highly developed families of the order. The lemiiroids con¬ 
sist of several families, including the mie lemurs, the galagos, the indrises, 
the lorises, pottos, et cetera. The true lemur has an elongated snout and 
facially looks something like a fo\; its ears are cieci and [tinted; it is 
very active in the trees and when running along the Ixiughs uses its 
opposable thumbs and great ifses for grasping and clinging (Plate la). 
The lorises are notable lor their slowness of movements and for the 
absence of tads. The large and practically tailless indri lemur of Mada^ 
gascar is said to walk upright. One kind of lemur, the mouse lemur, has 
developed a habit of acstivaikm, apparently unique among primates. 

work. Moat auEhorilics 3.§Ttc ttia-i mikiiikc'ys, apn, nfnJ mjn have ttrvdoped froni tarS'toiria 
nithcr [Itsiii Itinuroifts-.-iintl whicili-ct the iJTsiu-iils troni priniLtivc Rmutoith rather 

than from some primilivc type of insCTtivorc tieccJ not concern lla dtlrlHy, For pnrpmei of ihii 
IjooL. wc may adhere lO orthodox opinion aticl Rave the Lcttiuroidea a* a suborder of the 
prinia[c». 

An iinouyinDU^ (orresjjondcTit of ntitie, who wriiei me front Hni^h Towii. Stilly fs-les, and 
alls himscir "'The Rhytiitiig Taxoin>misl,“ ofEers njc the following fnini lits fortunately un¬ 
published Incobaiaona: 

TMt^ Lr-ilUlt 

The leinUT ts a lowly brute: 

Hia primate status same dispute. 

He hail a damp and longish snout 
With lower front leeib leaning ouu 
He parts his fni with this corah-jaw. 

And scratches with a single claw 
Thai stilt adorn* a hinder digit 
Wherever itcliing makes him fidget. 

He 15 arljcurcal andinrniivorons: 

From more sItoui him, I.orri deliver msf 
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Aestivation ii equivalent it> hibematioiij except that the former Implies 
sleeping through the summer or dry season. The mouse lemur has dC' 
veloped a mass of fat at the base of the Liil. and during the dry season it 
remains in a state of partially suspended animation subsisting upon 
this reserve larder. 

The most alierrant member of the lemuroid suborder is the aye-aye, 
which belongs in a family by Itself, the Cheiromyidae. This animal is 
found only in the island of Madagascar, The aye-aye is about the si?-e of 
a cat.lt has become spec lali/ed in a it idem-1 ike manner. Tlie front teeth 
are reduced to two al>ove and ti^'O below, and these are long and thisch 
shaped as in rodents. The fingers of the hand are thin and elongated, 
especially the second linger, rvbich resembles a piece of bent wire. Ob¬ 
servation of this animal in captivity seems to shotv that the rvire’like 
middle fingers and the chisel shaped incisors are functional adaptations 
to a specialized habit of feeding. The aye aye lives on grubs, With its 
chiseMike teeth it bites down into a grub hole, then introduces its wire¬ 
like middle linger into the hole and impales the grub upon it, last as a 
tree-man pokes a piece of w ire into a hole in a tree and extracts tlierelrom 
a leopard'borer, but the aye-aye eats the grub.* Here is an example of 
narrow^ specialization that effectually limits the possibility ol higher 
development. 

V'ery different from the lemorolds is the little animal called Tarsius 
spectrum. It is usually classified by morlerii taxonomists in a separate 
suborder called the Tarsioidca. The larsiers are diminutive animals 
living in the East htdies. They are about the size of a small rat and are 
completely arlioreal and nocturnal (Plate lb). The features that dis¬ 
tinguish them from letnurs are: the more nearly frontal position of 
the eyes and the lact that the back walls of the bony orbits are almost 

I Ft ere it ^nnlhcr of itli pT^WMik cnisdcnicanQra of my ccnrncrit: omrctpondcnl, who aomET' 
lini« rekrs lu llimsclf at "Tht Scllly Linnaous'": 

riiF avf-ayf; 

In NtatlaKatclTdwolLi ihc Aye-Ay«, 

Who would Iw lictEcr named ihc ^Vhy-Why, 
ttii chisel iccEh mmll a rabbit 
And are ctninectod widi ibe habit 
Of dlKRing KTidH (^iit trc»m tbtlr holes 
In liouffhs of trew or even holm, 

Hr pokes hit wireiike middk finger 
tnio ilic ends where larvae liitger, 
lni|>alc« them oil [liijoi]c-uiic<l ^pear. 

And forts thcmi in with right goo<| cheer. 

Ay now you dioubllcsi have siirmiied 
The Aye-Aye La Echi special i/ed 
For living on one kind of gTiib. 

If this *honld fail—”Avr. ihorc's th? mb." 
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complete as in die higher primates: a larger development of the occipital 
lobes of the brain so diat these overlap the cerebellum to a greater extent 
than in the lemuroids: a more anteriorly situateti [oramen magnum and 
occipital condyles, stich tliat the skull is more nearly balanced upon the 
spinal coiunm (Fig. 4, p. 7S): a less diffuse and more discoidal placenta. 
The placenta in the tarsier is also deciduate (that is^ it comes assay after 
birth), whereas in lemurs this is not the case. In the features that dis^ 
tinguish the tarsiers from lemuroids, die former approacli the char^ 
acteristics of the higher suborder, the Andiropoidea. and hy some das^ 
sificationists the tarsiers are assigned to that suiiordeT, In some res|reci5 
iliey are more primitive than die lemuroids and in oiliers mure advanced 
and spec i 3 li 2 ed. As ue shall see, tltere is good reason for supposing that 
the higher developments in the Primate Order have ocLurred through 
the advance' of a group of larsioid ancestors. 

The existing tarsiers are adapted for hopping in the trees. The tarsus, 
tvhich forms the arch of the foot, is enormously elongated in these 
animals. The digits of the hands and feet arc provided wiili suckcr-dislc 
pads which enable tlie animal to get a good grip as it leaps Irom Ixiiigh 
to bough. The tarsier usually assumes a semi-ereci position. Its hands 
are used not only for grasping but also lo convey food tu its mouth. Its 
snout, iiossibly in conloruiity with this habit of hand-feeding, is very 
much sliortcned, and its eyes are of eiiornious size (Plate lb). The 
enhirgemeiit of the eyes, u hich is conncLied rvith noc turnal vision, has 
involved the growiii forward of outer rims of the huge urbiis, so iliat 
the fields of vision overlap, although the animal has probably not at^ 
tained stereoscopic vision. Eiouever, the displacement of eyes from the 
sides of the head toivard the front is associated with a narrowing of 
the nas^il space beitveen the orbits, so that die olfactory sens it tv e ness 
of the animal is probably decreased. Smelling is not as iinpn tam for an 
arboreal animal as is seeing, and in the higher arlxneal prunates the 
visual areas of the brain are developed at the expense ol tfie more 
primitive olfactory areas. The tarsier sits up and takes nottce to an 
extent that leiiuirs do not. It can turn its head directly backward. It 

foreshadows higher primate development. 

ft is evident that man s place in the Primate Order must be sought 

beyond ilie Ifimiroide:. and die Tarsioidea. In llic S.dioider Aml.ro- 
poidea tlie eyes are swivelled si ill lariher fora ai d lowai d the Iromal 
plane, and the hack wall ol the Ixmy mbit is almost lomplete. The tear 
duet is will.in the orbit of tl.e eye. The occipital lobes of the eerebrmn 
ovcrfialiK tf.e ceiebefluiii: only one pah of bceasts. petioraf m position, 
occurs: and. except in one family, the dighsare never clawed. 1 lie brants 
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are relatively larger than those of Icniuroids, and the cerebrum is usually 
wTinkled or convoluted, in contrast to its primitive smoothness in the 
tarsier and in some lemurs. 

The living mcml>ers of the Suborder .\nthropoidea include the New 
World monkeys, the Old World monkeys and apes. and. provisionally, 
man. The New World primates are often called the Platyrrhini, or 
"broad-nosed.” because their nostrils are usually separated by a wide 
septum and are directed outward. The Old W^orld monkeys are called 
Caurrhini., because their nostrils are usually directed downward and 
the nasal septum is narrower. 

The .American monkeys consist of two families: the Hapalidac and 
the Cebidae. Like the lemurs, they have three premolar or bicuspid 
teeth on each side and in lK)th jaws. 

The small, squirrel-like marmosets (Plate 2a) of the family Hapalidae 
are either the most primitive or the most degenerate of monkeys. They 
have claws on all of their digits except the great toe, and they run 
spirally up and down the trunks of trees, digging these claws into the 
bark. The thumb is not opposable. Many details of marmoset anatomy 
recall lemuroids or even tree shrews. The mil is non-prehensilc in con¬ 
trast with its grasping specialization in many of the Cebidae. It will be 
remembered that the mamu>set is also the only primate higher than a 
lemur that ordinarily produces more than one offspring at a birth. 
Gregory, however, calls attention to the typically New World monkey 
characteristics of marmoset teeth and especially the shortening of the 
dental arch and the suppression of the third molars. The diminished 
projection of the jaws gives the marmoset a straighter profile than any 
other primate below man. Gregory argues that the claws of the marmoset 
are only secondarily bent-up nails and that by virtue of the dental re¬ 
duction and for other reasons this little monkey must l>e considered 
degenerative and reversionary. Yet a larger group of primatologists, in¬ 
cluding J. Beattie, Wood Jonc*s, and Le Gros Clark, maintain that the 
marmoset's claws are real claws and offer a good deal of collateral 
anatomical evidence of tlie primitive structure of the beast. They seem 
to have the better of die argument, but the real lesson for the student 
of primate evolution is that a single grouj) in the order may remain 
primitive and generalized in most respects, recalling preprimate iy|x:s, 
and, at the same time, acquire ver)' advanced and specialized features 
in one or more bodily parts. 

Tfie Family Cebidae includes the rest of the American monkeys, of 
which tfiere are many kinds. Like the Hapalidae. they have an additional 
premolar tooth in each jaw. Their brains are relatively large and very 
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well developed. Unlike any of the rest of the primates, the Cebidae often 
have prehensile tails, adapted for j^rasping. These tails are long, and the 
free end is cuned. In the concavity of the curve there is no hair, and 
this portion is used as a fifth grasping member and for suspending the 
animals from trees (Plate 2b). This is evidently an arboreal adaptation 
peculiar among the primates to this family. Strangely enough, howeser, 
prehensile tails are extremely common among the arboreal animals of 
South .America, in orders far removed from the primates. The opossum 
had a prehensile tail, and the opposum is a marsupial. The raccoon and 
the kinkajou, which are carnivores, likewise jKissess this grasping tail. 
So do certain anteaters. which are edentates, as well as does the armadillo, 
also a member of that lowly order of mammals. Then there are the ar* 
l)oieal and prehensile-tailed porcupines of South .America rodents. 
Finally, there are prehensile-tailed snakes which do not lielong to the 
Class Mammalia at all. In the Old World, on the other hand, prehensile- 
tailed arboreal animals are very rare. One may mention the chameleon 
—a reptile—certain snakes, and the long-snouted phalangcr an arl)oreal 
marsupial from .Australia. Why should prehensile tails have been en¬ 
demic in many classes, orders, and species in South .America and so rare 
elsewhere? Dr. W. K. Ciregory has suggested to me that a significant fact 
in this connection is the flooding of the land surface in the tropical forest 
area of South .America. Lack of dry ground beneath the trees may pos¬ 
sibly have been associated with extraordinary adaptations for arboreal 

life in the forest-dwelling animals. 

There are a number of genera and species of Cebidae. Perhaps the 
most typical arc the capuchin or cebus monkeys. These arc the common 
or garden variety of hand organ monkeys oftenest seen in captivity. 
Their snouts are short, their faces pensive and intelligent, their brain- 
cases rounded and well developed: they have opposable thumbs and great 
toes and slightly prehensile tails. They have long, projecting canine 
teeth, and the hind limbs are somewhat longer than the fore limbs. All 
of the Cebidae are completely arlxireal. but the most highly specialized 
for aerial gymnastics are the spider monkeys (.Atcles) (Plate 3). These 
animals have most completely prehensile tails, which are so strong that 
the entire l)ody may be sus|>ended by tftem. They even serve as a fifth 
hand to convey objects to the mouth. Spider monkeys have slender 
bodies and long limbs, the arms exceeding the legs in length. They 
liavc developed a habit of swinging from lK>ugh to Ijough by their arms. 
The elongation of the anus is related to this form of progression. The 
fingers arc long and hotiked. and the thumb is rudimentary' or absent. 
It is apparent that an animal using its hands for swinging from bough to 
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bough would l>c likely to stub its thumbs in such movements if its thumbs 
were long. Certainly, it is in connection with the hook-like specialization 
of the fingers that the thumbs have atrophied and disap)>earc‘d, as is also 
the case with some of the Old World monkeys. However, the thumbless 
Old W'orld monkeys are not arm-swingers, or brachiators. 

The largest, most brilliantly colored, most vociferous, and perhaps 
the stupidt^st of the .American monkeys are the howlers (Mycetes, 
Alouatta). These are stocky brutes with prehensile tails and jaws de¬ 
veloped, apparently, at the expense of their brain-cases. The throat has 
a goiierous and swollen appearance, owing to an expansion of the hyoid 
bone and of the larynx. The sides and hinder angles of the lower jaws 
are greatly enlarged to accommodate this vocal apparatus (Fig. 5C, p. 
85). The howlers make a most prodigious and terrifying noise but are 
(|uiie harmless. Why is it that loud voices go with meager wits, even in 
monkeys? I suppose that the howler bluffs his way through life by bel¬ 
lowing and roaring. He scares off animals that bite by his formidable 
bark. 

Other .American monkeys are the scjuirrel monkeys, the woolly mon¬ 
keys, the teetees, et cetera. .Most ol these animals live in troops and arc 
vegetarian or frugivorous. 

The presumption that .American primates, l)ecausc of their superior 
brain development, are more intelligent than the lemuroids or the 
larsier is sup|>orted by almost no experimental work, but is probably 
valid. There is a marked difference of opinion between psychologists 
who have worked with New World and Old World monkeys as to which 
group is the more intelligent. 

Some years ago. there appeared in various popular periodicals accounts 
of the distovcr> of a new anthropoid a|K* in the forests near the Tarra 
River, in the Motilones districts ol Colombia and V'^enezucla, South 
.America.* .A Frenchman, Dr. Francis dc Loys. was travelling in this region 
in 1917 when his party was attacked by two great taillc*ss apes, who ad¬ 
vanced to the .assault defecating in their hands and hurling this disagree¬ 
able ammunition at their foes. One of these apes, an adult female, was 
shot. The other escaped. The Ixxly was said to measure more than five 
feet in height (157 centimeters), and its weight was guessed to be more 
than 112 pounds. Unfortunately, the skin and Ixjnes were not brought 
out. The cook used the skull for a salt box. and the salt is said to have 

» Honors, “Un nouveau singe,** p. 451. 

de 1.0)^. “A Ciap Fillett,** p. 1040. 

Monundon. **l)n singe actuel.** p. 268-269. 
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dissolved the bones! A picture alleged to represent tliis anthropoid 
shows it sitting on a lx>x. It looks suspiciously like a spider monkey and 
seems to have rudimentary thumbs. The tail is either missing or behind 
the box. There is no scale in the photograph. We shall have to set ure 
better evidence than has been presented before we receive this scato¬ 
logical relative into the anthrojxjid family. 

There are persistent reports of the existence of a giant spider monkey, 
provided with the usual prehensile tail, in the area of Colombia and 
\'ene/uela. .\n .American engineer, who worked for oil companies in 
this region, sent me a picture |>ostcard showing an alleged s|>ecimen 
of this giant monkey sitting on a stump with its prehensile tail in plain 
sight. In its hand this animal held a hen’s egg—supjwsedly to give an 
idea of the size of the hand and of the whole beast relative to this familiar 
object. This monkey was stated to measure 3 feet 6 inches in height and 
to weigh 72 fxjunds. Our informant exprt*ssed his willingness to tr>’ to 
shoot a specimen of this monkey, embalm it in formaldehyde, and ship 
it to us for study. Up to the present, no pickled giant spider monkey has 
been forthcoming. Meanwhile, another engineer has asserted that the 
photogiaph was faked, in so far as the egg held in the monkey’s hand is 
not that of an ordinary domestic hen but of a much smaller fowl. I'lie 
problem awaits clarification. 

The higher primates of the Old World, aside from man, consist of 
three families, the Cercopithecidae or Old W’orld monkeys, the llylo* 
batidae, or gibbons, and the Simiidae, or anthropoid apes. These families 
have the same number and kineb of teeth as has man: two incisors, one 
canine, two premolars, and three molars, on each side of both jaws. 

The Cercopithecidae include many genera and species. .All have 
callous areas on the buttocks, devoid of hair, which arc called ischial 
callosities. The ischium is the haunch l>one upon which the bexiy rests 
when the animal sits. I hese callosities of the skin occur at the |x)ints be¬ 
neath which the haunch bones are flattened into broad tuberosities. 
Athough it seems that these areas are primarily sitting pads and are 
sensory in function, like callous places on the palms and soles, they seem 
to have been modified into secondary sexual characters in some of these 
monkeys. In baboons, mandrills, macaques, and some others of the 
Cercopithecidae, the callosities arc brilliantly colored—pink, red, or 
purple—and are involved in the cyclic changes of the sexual skin. The 
latter is a naked area of the jierinaeum around the anal and genital 
region that reddens and swells in females, mainly during the first half 
of the cycle, under the activation, probably, of a secretion of the 
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growing ov^imn foUide* TJic swellings are often enormous, turgid, and 
bright red and extend to, sunround, or even inti tide, the istdnal cal¬ 
losities. 

The Cercopithecidae usually have cheek pouches in which food may 
be crammed for subsequent and leisurely swallowing. The front limbs 
are shorter than the hind Unibst the whole sole of the loot is applied to 
tlie gronnd in walking. Wood Jones says that the nails on the hands and 
feet are less arched in the Old \Vi}rld monkeys than in the New World 
monkeys and tliai the former have greater nrohility of the thumbs and 
great toes than the latter. The tail in the Clercopithecidae may be very 
short or very long. It is never prehensile. There are two stihfamilies of 
the Cercopithetidae: the Semiiopithecinae and the Cercopithecinae. 

The Semnopithecinae include langurs, gucre^as. prolxjscis monkeys, 
snub-Jiosed monkeys, ei cetera. Usually these monkeys base no cheek 
pouches: the ischial callosities are small, and the thuinh is vestigial or 
absent. Most of them feed upon leaves and have pouched stomachs, re- 
calling the arrangernenis in animals that chew the cud. Old World 
monkeys that possess cheek pouches have simple stomachs, and it has 
l>eeii suggested that the first compartment of the sacculated stomach re¬ 
places the cheek |X)iiches. The Senrnopilhecinae are arboreal and usually 
have long tads. Some of these monkeys arc hrilliaiitly colored. The 
langurs li\e in southeastern Asia anti the neigltboring islands, whereas 
the guerezas are inhabitants of Africa. A rcmarkahle memher of this 
subfamily is the proboscis monkey of Borneo, which is a large chestnut- 
colored beast. Males of this genus have the tip of the nose enlarged and 
overhanging (he upper Up. This protuberant nasal tip is capable of dila¬ 
tion. However, an elevated nasal root is conlincd to man and the gorilla 
among the primates, and man alone has a high nasal bridge. In north¬ 
western China, Tonkin, and eastern Tibet, there is a snulMiosed monkey 
of the langur type which lives in mountaiits wheic snow lies the greater 
part of the year. The tip of its short nose is dcddedly retrotiss<^. 

The Cercopithecinae are the second subtnmily of the Clcrcopithecidae, 
They include haljooiis. mandrills, drills, the so-called black apes of 
Celebes, ntataqncs, guenons, inangaheys, ,and patas monkeys. In this 
subfamily, the Lail Is of variable length: cheek pouches anti istdnal cal¬ 
losities are always present: the thumb is well develojjcd. The guenons, 
which constitute the brge^st genus ol the primates with more than 80 
species or races, are brilliantly colored, arboreal tnonkeys found in most 
forested areas of Africa, Not much is kimwii of tlieir habits, but they 
are said to go about in companies of a dozen or less, led l>y an old male 
who gives signals. Mangtibeys and patas monkeys are also Afrit an tree- 
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(hvcllers. The "black ape" of Celebes is a little-known monkey that 
seems to be intermediate between macaques and baboons. It lias a 
markedly protruding snotitt but its nostrils open some distance back 
from the tip^ contrary to their position in true baboons. The tail is said 
to be reduced to a mere ttibercle^ Phis monkey resembles macaques in 
being fruincatiiig and arlioreal. 

The macaque is the commonest monkey of soiulieastem Asia and 
the IndO'Malayan aTClii|]clago and the favorite laboratory animal for 
medical experiinentaiion. The species are very numerous, and the 
island forms differ considerably from each other. Macaques usually 
have stout, compact bodies with tails of varying lengtlis and relatively 
sliort limbs uiili well-developed thumbs and great toes. The snout is 
projecting^ and the nostrils open short oi the tip of the mui//le. Cheek 
|x>iiches and ischial call^isiiies are present, tlic latter often large. The 
scHiial skin is well developed in most macaques and has been extensively 
studied in its cyclic changes, [t has been said that more is known ol the 
reproductive mechanisms of tEie macaque than tliose of man or of all 
of the rest of tlte primates put together. Afiich is also known of the inteb 
ligence of this animal, which is considerahlet and of its social behavior, 
which is nasty. 

Tile barbaty "apes" are really macat|ues—the only western survivors 
of that group. Tliey dwell in liie mountains ol Morocco and Algeria and 
in a preserve on the Rock of c;ihralLaras unw illiiig emigrants from across 
the Strait, They are [varticularly notable for ifie fact tliat their tails are 
reduced to a mere rudiment witEiout any vertebrae^—pi esumabty llic 
excuse for the misnomer “apc-" it is said tEiat the ancients derived tlieir 
knowledge of iiumian anatomy from dissections of this monkey. 

The baWns, mandrills, and drills are big, powerful monkeys with 
bestially elongated snouts and large ischial callosities. The sexual skin 
is remarkably developed and in females undergoes pronounced changes 
during the sexual cycle. The v'arious kinds of balxsons inhabit rocky 
and treeless sections of hast Africa and South Africa, but some are 
found in Arabia, The mandrill and the drill live in West Africa, both 
the mandrill and the drill are distinguished from ordinary balxjons by 
the reduction of the tail to a mere stomp and by the development of 
longitudinal liony swellings on lioth sides of the nose. In the mandrill, 
these rostral ridges that flank the nose are covered with bright blue 
hair, while the top of the nose is red, the tip scarlet, and at the other end 
of the animal there Is a similar color cejmbination “violct ischial cal¬ 
losities and a scarlet sexual skin. The drill is more restrained in colora¬ 
tion. Its face is black and its callosities only are red. Mandrills and drills 
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exaggerate tlic tremendous muz/le, luige canine teeth, deep lower jaws, 
and small, flat brain-cases with overhanging bony brow-ridges that gen¬ 
erally characterize the baboon group. .-Ml of these animals walk flat on 
the palms of their hands and the soles of their feet and have well- 
developed thumbs and great toes. They seem to have been secondarily 
adapted for tpiadrupedal gait upon the ground by the equalization of 
length of fore and hind limbs and by re-elongation of the snout. Little 
is known of the habits of the mandrill and drill in the wild, and they 
certainly dwell in areas that ought to have an abundance of trees. The 
balxx)ns, however, are terrestrial perforce. 

Baboons live in large troops, and an extensive folklore has grown up 
about their social organization. They have been reported to make forays 
upon the crops and orchards of .African farmers, moving in regular 
formations, with advance guards, rear guartfs, and flanking parties of old 
males, and witli the females and young in the center. They are also 
supposed to jx)Si sentinels at strategic s|)ots when rofrbing orcliards so 
that an alarm may be given when danger threatens. It is also asserted that 
fraboons attack flcxks and tear open the stomachs of young lambs to eat 
the curdled milk therein. .Almost all of this lore has been discredited by 
modern scientific observers. There is one |>ossibly authentic story of a 
legless railway signalman in South Africa w’ho trained a babcxin to push 
him down to his signal f>ox on a handcar and then to pull the levers that 
threw the switches. There is another of a bricklayer who had a balxxin 
hod-carrier until the lalnn unions objected. The statement that the 
ancient Kgsptians tauglu liafxKms to pick dates is probably true, since 
the natives of Sumatra train macaques to pick eexoanuts. .My favorite 
tale is of the pet babexjn who was left by liis master to watcii a pot of 
chicken stewing over a campfire. Tempted by the ap|>eti/ing smell, this 
delinquent primate first extracted a chicken leg from the |x>i ancf ate 
it, then a wing, and finally ended up by eating the entire contents of 
the stew [x)t. Then, struck with remorse or realization of impending 
punishment, the worried l>alxK)n resorted to the following expedient. 
First he knelt with his head to the ground and his scarlet, raw-beef- 
lcx)king ischial callosities presented to the sky. Then he waited until a 
hovering vulture s|X)tted these twin steaks from aloft and swooped down 
to seize them. Thereujxin tfie bafxxm seized the bird, wrung its neck, 
deposited it in the stew jxjt over the lire, and sat back virtuously to 
await his master's homecoming. The prc’sent writer would like to believe 
this story but can offer in supjxm of its credibility only the fact that 
Maslow and Harlow, two of the most skillful students of primate intel¬ 
ligence. found 12 baboons with which they experimented definitely 
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superior lt> the rest of the Old World monkey's." It seems tb^it an elon¬ 
gated snout and a generally bestial appearance are not inevitably as- 
stxiated with stupidity in monkeys. 1 he liabooiis have taken an e\oln- 
tionary path divergent from man in iliat their ancestorsi when descend¬ 
ing lo the ground, went down on all fours and have conterged upon 
the terrestiial quadrupeds in snoutiness and bodily form. NeverUie- 
less, the baboon is no monkey moron. The baboon and the macaque arc 
the only Old World monkeys whose social life and sex behavior have 
been adequately obserr'cd by modern scientists. The fascinating tvork of 
S. Zuckemtan on a captive colony of llaniadryas baboons anti the most 
instructive monograph of C. R, Carpenter on rhesus macaques cannot 
be SLimmari/ed here/ Both baboons and macaques arc brutal and domi¬ 
neering animals. They beliave like Nazis. 

The manlike or anthropoid apes include the gibbons, the orang-utan, 
the i:himpan/.ee. and the gorilla. Their principal distinctive leatures are: 
the excess of arm length over leg tengili. which is associatecl with then 
brae Ida ting (arm-swinging) method of progression through the trees; 
their adaptation for an erect ptjsition of the trunk, winch iivvoUes the 
flattening and broadening of the chest and the susiieiision ol the viscera 
in the bi^lv cavities in such a way as to prevent their sagging towai tl the 
hinder end; their enlarged and highly organized brains/Tbe aiittiropoid 
apes are distinguished from most lower primates by tlie absence ot ex¬ 
ternal tails: they differ from most oi the Old World monkeys in lacking 
cheek pouches and (excepting the gibbons and a minority ol aberrant 

individual great apes) ischial callosities. 

These long-armed, flat-chested, tailless, and big-brained apes may 
be assigned to two families: tlte Hylolxitidac, including the gibbon and 
the siamang: the aiiiiiidae. consisting ol the three great apes-die oran- 
utan, the gorilla, and the chimpaiwee. The gibbon iamily consists of two 
slightly different types of small apes: the gibbons proper and the siamang. 
The siamang is soniewbat larger tlian a gililxm. has a more advanced 
webbing of the second and diird toes, possesses a bryngeal air-sac, and 
shows certain variations from typical gibbonoid form in shape ol skull 
and jaws. In some respects the siamang may reprciient a lorm inter¬ 
mediate between the little gibbons and the giant apes. The siamang is 
found only in the island of Sumatra, wliereas gibbons ol seveml species 
range through siuuheasterii Asia ami many of the islands of the Indo- 
Malayan archipelago. 
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Gib}>ons average about 27 centimeters (10.6 inches) in trunk length 
and probably do not stand as high as 3 feet. .Adults range in weight from 
about 11 to 15 pounds, as contrasted with an average of almost 21 pounds 
for siamangs. There is no reliable si^e difference l>etwcen male and 
female gibl)ons nor any secondary sexual differences that are easily dis¬ 
cernible. Skin color is ordinarily black, and most parts of the body are 
covered with a fine, woolly hair, which contrasts with the coarse hairy 
coats of the great apes (Plate 5). The coat color ranges from black, 
through tan and gray, to a silvery white. .Animals of the same species and 
even in a single family often differ in coat color. In the individual, the 
coat color is often variegated. Commonly, the almost naked black face 
is surrounded by a circle of white hairs. .A white band across the brow is 
a frequent marking. Gibbons have small ischial callosities, but there is 
apparently no development of a sexual skin. T hese small apes have 
broad shoulders, flattened chests, and high-lying nipples. Both limbs are 
relatively much longer than those of monkeys, but the length of the arms 
is truly protligious. It is commonly said that when a gibbon stands erect, 
its finger tips reach the ground. Relative to trunk length, the giblx)n’s 
leg length is M7 and its arm length 238 per cent, according to Professor 
Adolph H. Schultz, the foremost student of the anatomy of the anthro¬ 
poid apes.* In relative length of the leg, the gibbon stands next to man. 
The hand of the gibbon is very long and narrow, with a hairless black 
palm. The relatively short thumb branches from the palm very close to 
the wrist and is unique among the primates in that the larger part of the 
first metacarpal bone, which is ordinarily embedded in the palm, is a 
“free” thumb. The thumb is imperfectly opposable and has a flatter nail 
than the claw-like, transversely arched nails on the other digits. 

The foot of the gibl)on is also long and narrow and has a deep cleft 
between the great toe and the outer digits. This wide separation gives 
increases! flexibility to the foot and is of great advantage in grasping 
branches. 

The brain-case of the gibfwn is relatively large but somewhat flattened 
downward, with a low forehead elevation. The large, oval eye-sockets 
are surmounted by thickened bony rims, but there is no great supra¬ 
orbital bar of bone or torus, such as is found in the gorilla, the chim¬ 
panzee. and in many of the larger monkeys. The face is short but pro¬ 
trusive. with a flat, inhumanly shaped nose and thin lips. l.ong spike¬ 
like canine teeth interlock at the corners cif the jaws and constitute 
deadly weafKins with which vicious animals inflict deep, slashing wounds 
upon their fellows, or upon you it you are unwary and accessible. 

•Schulu, “Characicn Common to Higher Primates.** p. t l5. 
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Scientific analyses of the posture and gait of the gibbon and admirable 
descriptions of the behavior of these apes in the wild have been made 
recently by Dr. C. R. Carpenter.* The fundamental motion in brachia- 
tion or arm-swinging is that of a pendulum. W'hcn the gibbon stops 
brachiating. it oscillates before coming to rest. Beginning a swing, it 
drops to one side of a branch, extending the near hand and arm, gliding 
smoothly downward and checking the glide at its bottom by grasping 
the limb with its fingers, thereby establishing the fulcrum for the first 
half of the swing. As the gibbon swings down, it raises its body up near 
the branch by contracting its arm muscles, riien the free arm and hand 
are brought round to grasp the branch three or lour feet beyond the 
first grasp in a second contact, which may not l>e taken for an instant 
after the first has been loosed. In the swing, the legs arc drawn up close 
to the body. .A gibbon covers al>out 20 feet in two or two and a half 
swings. If it has to jump, it anticipates the leap by a forceful swing and 
then hurtles through the air with the trunk bent forward and the arms 
flexed above the head ready to grasp the next branch. .Altitude is gen¬ 
erally lost in thc'sc jumps, which may clear spaces of 35 to 10 feet. If an 
animal lands on a solid branch after a leap, it may walk along the top of 
the branch with the knees bent and the arms held out tor balancing. 
Carpenter estimates tliat alrout 90 per cent of gibl)on locomotion is 
brachiating. On the ground gibl>ons may walk upright, with arms up¬ 
lifted or extended for f)alancing, the knees frent, the trunk inclined 
forward, and ifie feet and legs turned outward. I he soles of the feet are 
applied flat to the ground, but the great toe is extended inward at a 
wide angle with the axis of the foot. Other methods of ground progres¬ 
sion are going on all fours, with the knuckles of the hands resting on 
the ground; and using the arms as crutches, swinging the legs between 
them. 

.Al)out 80 per cent of gibb<m food is fruit, with the fig as the most im¬ 
portant single item. Leaves, buds, and flowers make up most of tite 
remainder of the diet, but birds’ eggs, young birds, and insects provide 
the necessary protein. Gibf)on families usually consist of parents and 
two young, but solitary animals of various ages are seen <K'casionally. 
Each gibfKjn family has its fairly welWefined territory in which it stays, 
using well-known arboreal pathways, food trees, and lotfging trees. The 
area occupied f)y a group may vary from 30 to 100 acres. When gibbon 
groups apprtxich each other, they engage in vocal battles. Tfiey are very 
vociferous animals and do a good deal of calling in the morning hours. 

• Carpenter, A Field Study in Siam. This monograph is summari/ed in Hooton. Man's Poor 
Relattons, pp. l-tK-174. ^ 


28 


UP FROM THE APE 


Carj)cnier has recorded nine types of vocalizations, each ot which prob¬ 
ably has a definite communicative function. Gibbons roost in trees, but 
make no nests as do the great apes. 

Comparatively little work has been done upon gibbon intelligence, 
and results are conflicting. Several experimenters have found the gib¬ 
bon by no means superior, and perhaps inferior, to monkeys in solving 
the kind of problems ordinarily required of primates in the laboratory. 
This conclusion fits in fairly well with the judgment of students of pri¬ 
mate brains that the gibl)on is intermediate in cerebral development 
between the Old W'orld monkeys and the great apes. Wood {ones says 
that the giblion has **a glorified langur brain.” 

The orang-utan is confined to the islands of Borneo and Sumatra in 
the Indo-Malayan archipelago. It is a bulky and very p>owerful animal, 
but. lR*tause of the extreme shortness of its legs, it does not measure much 
more than four feet in height from crown to heels. The girth of the 
body, however, may be nearly two-thirds of its height, and the span of 
the long arms may attain from seven to eight and a quarter feet. 
Thirteen full grown males weighed by Schulu averaged about 165 
pounds, with a maximum of 200 {K)unds. The females are smaller and 
lighter; eight adults averaged only 81^ |K>unds. (Plate 6). The ab¬ 
domen is very prominent; the chest is barrel-like, and the buttocks arc 
not well develo|>ed. The arms are so long that the finger tips reach to 
the ankles when the animal is made to stand erect, which it ordinarily 
does not. The hand is extremely long and narrow, with especially elon¬ 
gated lingers, but with a diminutive thumb. All of the digits arc provided 
with flat nails. The lorearm is disproportionately long and very jjower- 
ful. The legs are very short and seem degenerate. The foot is extremely 
long and narrow; the lesser toes are long and cimcd toward the sole; 
the great toe is set off at an angle like a thumb and is opposable. It is, 
however, small and often lacks a nail. 

The head is very large but consists of a relatively small brain-case and 
enormous and protrusive face and jaws. The forehead is, however, high 
and rounded, and the ridges of bone alxjvc the eyes are small. The root 
of the nose is very narrow, and there is no elevation to the bridge. The 
tip of the nose is not developed as in man. The upper and lower lips 
are very long and protrusile and are stretched over the bulging jaws. 
The mucous portions of the lips arc not rolled outward and are thin. 
The ear is small and folded. I he adult males often have check pads, 
which are absent in other apes (Plate 16a). Sonntag describes these as 
semi lunar or triangular blinker-like appendage's which widen the 
face; and they may be so large that the external ears are concealed be- 
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hind ihem- During life they are turgid, but they collapse somewhat after 
death. Their basal parts are thick and fixed, but their peripheral parts 
arc rlrinner and slightly mobile. They are composed of fat and connective 
tissne and the skin which covers them is naked.” L'ndernealh the dim 
is a told of naked skin that covers the laryngeal sac. winch can l.e in- 
Hated with air, giving the animal a goiterous appearance. 

The law's of tf^e oraiig utan arc extremely large and projecting, espe¬ 
cially in the adult males, which greatly exceed females and irnmature 
animals in this respect. The canine teeth are tnsk-like and interlocking. 

In adult males, a crest ot Imne usually enteiids along the middle of the 
skull from front to hack. This joins a similar crest that extends across 
the bark of the head or occipiii. These bony crests provide atiachment 
for the tremendous iniiscfes that work the jaws and for the iniiscles and 
ligamcnii that hold up the head, the latter being badly overbalanced y 
the protruding jaws. 

The body of the orang-utan, with the exception ol face. ears. |ia ii . 
and soles, is sparsely covered with long reddish-brown or carroty halt. 
The skin is brownish. In adnks, the brow and the cheek pads are hair¬ 
less. The Ineasts arc situated laterally and high, with the nipples in 
adiihs just in front of the armpits. The breasts oi the nursing female 
may be large and similar lo those of mam 

Orang-utans have 12 pairs of ribs, as has malt; the gorilla, chimpansee, 
and gibbon have 13 pahs. The orang-utan, like thegibiam, has an extra 
bony element in the tvrist. the os centrale. which does not exist as a sep, ■ 
rate mass in the other large anlliroptiids and in man. 1 here is piob, y 

but one species of orang-utan. i 

In its natural haunts, the orang-utan is an almost exdustvely arboreal 

animal; it keeps to thickest ,ioi .ions ol the tiorneo and hmna.ra pmg es 
On account of its great weight, the movements of the orang-ntan i ^ 
trees are said to be slow and deliberate, and it tests otit the strength of 
branches before entrusting its weight to them. In the dayt.me . n ay b. 
found in the tops of the tallest trees, but at n.ght tt descends to the otvCT 
atid more shelte. ed branches and bttilds itself a,test, laying small bra clies 
crosswise to lorm a supporting framework and covering them wnh the 
large leaves that alxiiind in the jungle, ff the night is cold, rainy, 
tvindv, it covers itself witli leaves, especially us head, and in ^apii i y 
it wiil cover iuelf with straw or newspapers. .1 these are placed in us 

" Omng-tuans have the reputation of being slow, sluggish, and momse 
animals which may not be altogether deserved, since solitary confine- 

ioSonn[4ig. and Evoluti^t pp- "fr-'#'?- 
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ment in a ^oo is not conducive to cheerfulness. The writer has watched 
tt\0 half-grown orang^uians and an adult playing together in the same 
cage in the pritnate house of the New York Zookjgical Society. So far 
from being shiggjsh and morose, these animals were romping about the 
rage, indulging in all sons of acrobatic feats, ^vrestJing, pretending to 
fight, and, to al! appearances, having a glorious lime. One of the young 
orangs had a most ingenious svay of devising a substitute for a rope, I; 
would gather up an armful of long stratvs from the floor of the cage, as^ 
cend to a sw inging traj>ezc, loop a liandlul of straws around the trapeze 
bar, and twist them into a fairly subsumtial rope, by means of which it 
w'otild descend. This prot'css was repeated several times. 

On the ground, the orang utan goes on all fours (Plate 12). but it can, 
if it desires, straighten up and walk upright, though with eHtrcnie diffi¬ 
culty," The arms are so much longer than tlie legs that the tipper part 
of the body is ekvated when the animal walks resting on the knuckles ol 
the lingers and toes, with the weigh! suppoited on the outside of the 
sole of the foot and on the inner edges of the hand. The great toes pro¬ 
ject inward from tite long axis ol the foot, like thumbs. 

The orang-utan lives upon tvild fruit, leaves, and shoots and is espe¬ 
cially fond of the spiny fruit of the tlurian. It has been asserted that the 
orang-utan, if attacked hy a crocodile, jumps upon the back ol the 
reptile and wTenciies its jaws asunder with its powerinl arms. But 1 do 
not know w'liert an orang-utan wotild meet a crocodile, unless the lornier 
goes down to the rivers to drink, or the latter climbs trees, ft is also said 
to disable pythons liy biting. 

The orang produces but one offspring at a birth. The infant clings 
to the hair of the mother's chest. These animals are not very sociable, 
and tJte males appirently keep apart from the females, except in the 
mating season, A female is often seen with an infant and one or more 
partially grown animals. The span of life of tiie orang uian is probably 
aljoMt 40 or 50 years and the period ol growth is perhaps heiiveen 10 
and 12 years. 


The chimpanzee is found thronghont a wide range of the tropical 
forests of Africa, It occurs from Gambia in the north to ,-\ngola in the 
south and as far cast as Uganda in the Uike Kegion, 

There are at least Uiree spaies of chimpanzee; the common, more or 
less white-faced type; the black-faced, h.ild-headed chimpanzee; and a 


I. dnd verk^ h^vc tne^r, to adopt this hip«lal g^it. though U 

taualljF heUI above iht head and the loca are curt'ed Inward 
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pygmy chimpanzee* as yet little knoivii. Mtiit available information per* 
tains to the common chimpanzeer 

The average iveight of a series of captive adult male chimpanzees was 
approximately 110 poimdsK and of females 83 pounds. The heaviest 
male at the Verkes I.aboratoric'S of Primate Biology, Oianj^e Park, 
Florida, weighs only a little more than 132 jiDiinds. but there is an out¬ 
size and obese female, named Mona, who tips the scales at more than 176 
pounds. 

Data on the standing heights ol chimpanzees are few. Various author¬ 
ities estimate the maximum stature of males Irmn about 5 feet to 5 feet 
7 inches, and of females from 4 feet to 4 feet 3 inches. (Plate 7.) 

Probably the strength of chimpanzees has been exaggerated. One 
obsener. Bauman.*= tested male and female chimpanzees hy getting them 
to pull on a rope attached to a dynamometer lixed outside the cage. 
From these tests Bauman suggested that the male was 4,4 times and the 
female 3.6 times as strong as physically wel I-f level oped and (it young 
men. Ifciwever, Dr. Glen Finch’^s recent caretiLil tests with specially de¬ 
vised apparatus at Orange Park Indicate that male chimpanzees are not 
absolutely snxmgcr than male human beings, although the apes arc 
superior in pull relative to weight.” The maximum pulls of four subjects 
ranged from 338 to 525 pounds. Both male chimps and male men weie 
stronger than adult female chimpanzees* It should he noted, liow'cver. 
that the heaviest male chimpanzee weighed only 122 potmtls and w’as 1.3 
pounds lighter than the lightest man (who, incidentally* recorded the 
lowest pull). The man who pulled 525 pounds weighed IDO pounds* 
The male cliimpanzees pulled fronv 3.5 to 4.6 lirjies their body tveight, 
and the human heings from 2.5 to 3.1 times theii oi%'n cveights. 

Chimpatizee legs are longer tiian those of the orang-utan, and the 
arms are shorter. liVlien the animal stands erect, the finger ii]>s leacfi 
above the knees. But these limb proportions seem quite variable. 

The hand of the clumpanzee is long and narrow, with coarse* elon¬ 
gated fingers and a small thumb wfaich scai'cely reaches the base ol the 
index finger. The knuckles i>cyond the finger bases are covered with 
callosities, since they are applied to the ground in w^alking. The Hngers 
are also webbed to a vari.ible extent. There is no hair on the jxdms ot 
the hands* 

The foot of tfie chimpnzee is also long ami narrow, but the great toe 

tJ Bauman, Strcngih ot the CliitnpaiiKc." pp. 432-139: “Obaenalioni on the Strength qI 
the ClnmpatUn:,'' pp. 1-9, 

** Finch, 'Boditv Strength*" pp, 22-l-£2it. 
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is shori and thick and projects inward from the middle ot the inner 
margin of tlie foot, being separated from the other toes by a wide interval. 
This great toe is opposable to the other toes, and the foot is essentially a 
grasping organ. The lesser toes are very long and are partially weblK'd. 
The heel is poorly developed. The trunk is thick and the abdomen 
rounded. The body is covered with black hair except the face, hands, and 
feet, and. in the case of the bald-headed chimpanzee, the top and sides 
of the head. In the common chimpanzee, the hair on the top of the head 
parts in the center and, continuing down on the sides of the face, forms 
whiskers: but in the bald-headed species, the top and sides of the head 
and the face are nearly naked. In the ordinary chimpanzee, the skin of 
the face and hands is pink or nearly white, while in the bald-headed 
chimpanzee these parts are dark brown or nearly black. Many chim¬ 
panzees have mottled faces. 

The head is low-vaulted with a poorly developed brow and bony 
brow-ridges, which are prominent but not as massive as those of the 
gorilla (Plate's 13b, I-lb). The nose is flat, depressed in the middle, and 
inhuman in the shape of its tip. The jaws project fonvard, and the thin 
lips of the animal are stretched over the bulging alveolar arches which 
lodge the powerful teeth. The chin is absent. The canine teeth are mas¬ 
sive and projecting but not as large as those of the orang and the gorilla. 

The chimpanzee typically has very large ears which sund out from the 
head "like |x)rt-sails of a steamer in the tropics." These ears are pale in 
color and have no lobes. Only the upper part of the free margin of the 
external ear (the helix) is rolled. Bald-headed chimpanzees are said to 
have smaller ears, set closer to tlie head. 

Chimpanzees are exjxTt climbers and swing from limb to limb with 
great agility (Plate 10a). Tfiey build nests for themselves in the branches 
of the trees, as does the orang-utan. .Apparently, however, they spend a 
good deal of their time on the ground, where tliey run afwut on all 
fours, resting the f>ody anteriorly upon the knuckles of the fingers, with 
the toes partially flexed, the weight supported on the outside of the soles 
of the feet, and the great toes projecting inward (Plate 10c). Sometimes, 
however, the feet rest flatly on the ground, or the toes may be partially 
bent. Chimpanzees are also capable of standing and walking erect for 
short times and distances (Plate 1 la). Verkes states that upright walking 
takes place when the hands are full, when the ground is wet and cold, or 
when the animals are excited in various ways.** 

Our best information on the habits ol wild chimpanzees has been 
secured by Dr. Henry .\issen, of the Yerkes Lal)oratories. who stalked 

** Yerkc* and Yerkes, op. cit., p. 216. 
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these animals in the forests of French Guinea for 61 days.** The chim¬ 
panzee groups tliat he watched ranged in numljer of individuals from 4 
to 14. with an average of 8.5. In a number of instances, there were at least 
two mature males in the group and often more th.in one adult female. 
\s far as Nissen could distinguish the sex of the animals, the groups 
seemed to !>e composed of alK)ut 65 per cent of females. .\l>out hall of 
the animals in any group seemed less than half of the size of the largest, 
and a quarter of the groups included infants that had to be carried. 
Chimpanzees rise early and move alK)ut from h^od tree to food tree, 
doing most of their travelling on the ground. In the middle of the day 
they pick out shady places, usually on the ground, and take a siesta. 
At dusk they build their nests in the trees, but they do not go to bed 
until dark. The nests average about .88 feet from the ground and are 
made by breaking back and intertwining branches. Only one animal 
sleeps in a nest, with the exception of mothers and infants or very young 
animals. Animals of a single group nest in one tree or in neighboring 
trees. 

Nissen lists 34 foods eaten by chimpanzees during the dry season in 
a limited area of French Guinea. Twenty-eight of these foods arc fruits— 
usually sour and unripe. .About three to six hours per day are spent in 
feeding. The food concentration is so low that a large bulk has to be 
swallowed. Chimps are wasteful and messy feeders. 

Nissen could not get near enough to chimpanzee groups to make de¬ 
tailed obsers’ations on tlieir social habits. He saw no evidence of despotic 
domination of the group by any large male, although he noticed several 
times that a large adult (once a female) seemed to be leading. .A gcxxi 
deal of play among the young was observed. These apes make tre¬ 
mendous noises when on the ground, usually by beating with hands and 
feet upon hollow logs or the buttresses of trees. Nissen classifies their 
vocal sounds in five categories, but tliese sounds cease when a human 
observer approaches. Nissen thinks that chimpanzee noises not only 
express emotion, but arc also a rudimentary means of communication 
and signalling. 

Gorillas are found in two limited equatorial regions of .Africa, sepa¬ 
rated by an area of the Upper Congo basin that is about 650 miles wide. 
Tlie western, coastal, or lowland gorilla is found principally in the 
Cameroons and the Gaboon, while the mountain gorilla inhabits a nar¬ 
row strip of the eastern Congo west of Lake Edward and Lake Kivu. 
The mountain gorilla, which has been known for a comparatively short 
time, differs from the lowland animal in having a narrower skull, a 

>» Nisen. A Field Study of the Chimfuinwe. 
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longer trunk, shorter limbs, broader and shorter hands. longer face, 
thicker and blacker hairy covering, and in numerous other details. The 
lowland gorilla inhabits a thick, rain-saturated, primaeval forest, 
whereas the mountain variety lives in a volcanic country covered with 
a mixed bamlxx) forest and ranging in altitude from 7,500 feet to more 
than 12,000 feet. (Plate 8.) 

Measurements on short series of freshly killed gorillas give a range 
of total Ixxly length from about 5 feet to 6 feet for lowland gorillas and 
5 feet 3^4 inches to 5 feet 10*/^ inches for mountain gorillas. However, 
the over all length of a male mountain gorilla that recently died in the 
San Diego zoo was 6 feet 5 inches. The sjian of the outstretched arms, 
from finger tip to linger tip, enormously exceeds stature in the gorilla. 
The San Diego gorilla had a span of 8 feet 1% inches. Chest girtlis are 
also enormous—in males roughly from 50 to 69 inches. Weights of adult 
males or nearly full-grown males in .American zoos range from 360 to 618 
pounds. However, .Armand Denis, whose experience in hunting and 
capturing wild gorillas has been extensive, tells me that he believes 
that the gigantic and overgrown specimens raised in captivity are rarely 
encountered among the animals in a state of nature. Four female gorillas 
in captivity in this country range from 180 pounds to 438 pounds in 
weight, but the 180-pound animals (there are two of them) have esti¬ 
mated ages of only seven years and are certainly not full grown. The 
heavyweight M Toto, affianced of Gargantua in the Ringling Circus, 
was al>out ten years old in 1941 when the weight was recorded. Roger 
Conant of the Philadelphia Zoological Garden tells me that it is easy 

enough to put .50 pounds or more on a gorilla by allowing the animal 
to overeat. 


Here are a lew comparative measurements ol the cadaver ot an adult 
male mountain gorilla and of a living heavyweight wrestling champion, 
Maurice Tillct." The human stibject suffers from acromegaly, a con¬ 
dition of the pituitary gland that sometimes causes gigantism, but. in 


Age 

Weight 

Stature 

Chest rirnimference 
Leg length 


H'rrit/er 
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Mountain Gorilla 


276 lbs. 
174.4 cm. 
1203 cm. 
78.6 cm. 


460 lbs. 
1773 cm. 
1483 cm. 
692 cm. 


(stature minus siitin}{ height) 
Arm length 
Span 

Average diameter of head 


79.3 cm. 
202.5 cm. 
172.7 mm. 


1093 cm. 
276.0 cm. 
157.0 mm. 



Adolph H. Schiilu and those 
etails of this comparison, cf. 
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.his instance, has not affected stature. This endocrine distt.rhance. how¬ 
ever, has increased enonnonsly the site of M. Tillet s head and face, has 
thickened his hands and feet, and has proljably broadened his torso. The 
result is an esi.raordinary body build that otfc.sa particularly niteresiing 

comparison with the gorilla. (Plate 15.) 

The gorilla was about 1 inches taller than llte .A.nBel (as M. fillet 
called) but S4 p.runds heavier. The tvresller lias a pr.Kligioiis torso hut 
i, is small beside that of the gorilla. The long and massive arms of the 
Angel are short and puny in comparison with those oi the gorilla, btn 
the man has longer legs, broader feet, and a bigger brain-case, especial y 

ill height, , ^ „„,.i 

.Although the Angel i.s an intelligent td^L. Iw 

skilled in the complicated techuitine of wrestling, 1 am afra d lira he 
would tare very badly in a co.ttcs, with an adult ma e 
the latter did not bite. The best htima.i wrestler miglit be able to ak 
on a half-grown female gorilla with a fair prospetii of emerging al is e 
There has^ been no adequate tests of the strength of gonllas, 'lerkcs 
secured some crude measurements of the stre.tgth of 
female gorilla estimated to be alxiut five or snt years old- ' ’ 

both arms and wilt, feet braced, this animal, / 

recorded a pull of 240 pounds without masnoal elfort. fhis pul 

below the maitiinnm of female chimpatirees 2p to 40 
the gorilla. Relative to l»dy weight, it is less than any o 1’^"- 
poll! recorded by Finch for either seat of chnnpam.e^ - J ^ 

men. However, it seems probable that Congo, 5 erkes tttle =‘^1 
“did not haiftrv-’* (The viilganiin u mine, not Professor \erkes.) 

The lei'of the gorilla are relatively short. W'hen the an.ma stantls 
eree! its liger tips re.ach below tbe knees. The segments of tbe arn. 
are more human in tbeir pro(Joriioiis than io other anthropoid apes. 
The forearm has not the exaggerated length of iliat of the 
and the upper ami is longer. The hand is . 

than in tile other apes, and the dm mb is ^te^am we^!^ 

altliough relatively smaller than d.ai of man. The fingers are wtbhed 
almost up to the first joints. The hand of tint gorilla r«endales that ol 

man more elmely dun it resembles the hand ^ 

The foot of the gorilla also shows an approNimalioii to the hiiTuaii 

form. The great toe is set off from the other toes ^ 

opposable to the other digits. The lesser toes are rn.ie ‘ ^ 

those of the chiinnanKe and are not curled imderneaih. 1 he heel is 

moderately well developed, Ttie whole f^t of the S”"”" 

for arljoreal prehension titan tliosc of other apes, and .ui the animal 
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conies adult and tends to remain more and more upon the ground* the 
foot becomes less prcliensilc in its form and a better 5up|jortiiig organ* 

Long hair of a black color covers the t^'hole of the body except the 
face and ilie palms and soles. The liair on the head is often chestnut- 
colored in old inales^ and ifte back is light. 'I'his hair becomes grizzled 
with age. The hair on the breast, however* is likely to be thin. 

The goi ilia luis a massive head, the greater part of which is face and 
jaws and chewing muscles (Plates I3a* Ha). The portion of the skull 
that lodges the brain is small and, in adult males, is provided with 
fore-attd-aft and transverse bony crests, a sort of scaffolding to which the 
masiicatory and supporting muscles are attaciied (Fig* 15). The vertex 
of the head in living adult gorillas seems to rise high* but most of 
tins cranial altitude is masticatory muscle and bony crest* witli a 
thickened callous pad surmounting the crest. Tins pad of connective 
tissue is sujiposed to be characteristic of old male mountain gorillas but 
probably occurs in both varieties of gorillas and in iMtIi sexes of each. 
The forehead of the gorilla h very tow. and great supraorbital ridges 
overhang tlie eyes like a cornice* The jniws are prolonged forward and 
dowmvard iit a snoutdike fasfiiou* The nose is Icjng, low, and narrow 
at the roin, bin it has a faint suggestion of a bridge. The nostrils are 
broad and open directly forward; they are surrounded wdth cartibgF 
nous rings* w-liich are somctvhat like the nasal wings (alae) in man but 
merge with the upper lip. The tip of the nose is not extended fonvard 
and dotviiward, as in man* fiut is relatively undeveloped. The lips 
are long and overlie the piognatlious or projecting jaws: but the mu¬ 
cous membrane is visible to a slight extent only. In sliort, the gorilla* 
like the other anthrofiuids, has "thin'' lips. The chin is conspicuous by 
its aijsence. 

The ears of the gorilla are siiuiH and have little or no lobules* The 
teeth, esjjceially in adult males, are enormous, notably the canines, tvhich 
e.xceed in size those of the orang-utan, although they are not so long 
as the canines of baboons or gibbons. 

TJie skin color of the gorilla is ty|nca]ly black but may vary toward 
dirty gray or dark hroivn. fhe ey« range from a bright hazel color to 
a dark brown. Oorillas hav'e abundant sw^eat glands ui certain parts of 
the body and are said ut emit a musky odor. 

It h well established that gorillas live mostly upon the ground, al- 
tliough they frequently climb trees, ,-\i night they sleep in nests, usually 
built on or very near to the ground in the case of the eastern or mountain 
gorilla, but sometimes upon low-lying branches of trees in the case of the 


.SFAN" S RELATIONS 

lowland or wcsiern sorilb. The gait npnn the groond is habitnally quad^ 
rtipedal, with the body bent (orward and the weight of t ie head , 
Shottldetasupportetl on the closed knuckles of the hantb. M ties 

seem to agree that the gorilla walks upon the sole of the foot, with the 
t.Kis extended and not flexed as is the case with orangs and ehmipanrec . 
When attacked or attacking, gorillas sometimes rear up and walk m he 
erect posture, but bipedal gait is unnatural and thUicult for them. I 
a gorUla becontt. enraged, the ridge of hair .ha, runs over the crest o 
the head from front ,o back is pulled downward over the blow 
enormous jaws are widely opened. I.is under Up '“"B? j’ 

chin, and he presents “an aspect of indescribable feroci . ’ ^ 

and females quickly disappear, and the male advances to the attatk t ucr^ 
ing terrific yells. That the attacking gorilla thumps on 
drum as Paul Hu ChatlUi claimed, is now well cstablishe . 

.bis often, it is no wonder tlia, he has little hair on that region of lus 

'’"The late Carl Akeley expressed the opinion " “ 

ferocious animal, as he is usually described, but is ‘' 

and is no, dispmed to attack man. Mr. Akeley s ^ 

to the eastern or mountain gorilla, but they arc no in 

evidence in respect to theCamertmn gorillas oi W es Alrita. Mr. Ceo g 

Schwab, lor m'ore than 10 years a missionary m ^ 

careful observer of the habits of anthropoid apes, tells me that his naiite 

Imnter was walking along a path jus, outside of « ' ” o-ie^-mg 
when a big gorilla jumped out from behind a bush, said W imfl an 
Sbcxl t^ .nan by the leg. tearing off the flesh down to the lame. Of 
rourse as Vlr Schwab said, the gorilla may have been simply playfu , 

;,ut thisseemsa trille rongb. Mr. Sd.wab ^ ^ 

human beings, vary trenundously ,n temperament and piignacty, 

dint it is unwise to gencrali/e almiii their dispositions. 

' ■ T » rtF ihp fforilla in the wiki have been inacle^ 

Nonifideni seicmifieslvicliesol tlier goniia in LIP _ 

. . 1 - lint vieided liule more than a dcst ripiion of 

wuh the exception of one lliat \Jt -rn ^i ri,^ cronlh 

the abandoned nesis of the mountain gorilla. The si/e ol the on . 

f -1. W .C tn be estimated from the coiiiu of die niiniber of 
«froiip or family hd** to oe utmuti tiip hriypst 

nests ..laced together or ftom rei>orls of hunters and n.itives. The largest 
nests placeo togeuwn t ohsert cr states that lie 

number of nests in one group seems to ic to. cm _ 

. IX totrethcr. but ordinarily they are piacen m 

has seen as many a 13 ucsts tt^ Mt. Schwab countetf 

gro,.psof2lot.w.t!ul.egr.,up Stolon ter ap 

14 sleeping places 1than the others and 

down to make the beds, tour ot me ijcl 
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wiih bulges on the sides^ \^,Tre staled by natives to be the places for 
children with their mothers. One of Mr. Schwab's native hunters told 
him of a band of gorillas in tlie Camcrcions that mclnded 12 mothers. 
4 children^ 2 adotescent males, and "the father." Mr. Scliwab thinks 
that the adult male gorilla niaintams his |3{>sition os the patriarch as 
long as he can dcleat competing males. He is ultimately driven out and 
leads a solitary life. Schwab has seen many of these lone males. He also 
records the case of an adult female repeatedly seen in company with 
a male about one-third grown, but otherwise unescorted. 

Information on the diet of wild gorillas is also scarce. It is generally 
agreed that tliey live on fruits, leaves, vegetables, and shoots. The lotv- 
land gorilla i.s a notorious raider of naiivegjirdens. The mountain gorilla 
apparently likes bambofj sIichils, In zoological gardens, several gorillas 
have tfirived ii|Kjn diets of fresh, uncooked vegetables, with the occa¬ 
sional addition of gT.iins. seeds, milk, and eggs. Some captive gorillas 
have relished the addition of liver and ground beef to their vegetarian 
diets. 

With respect to size, man is to he class! Ited as one of the giant primates, 
along with the gorilla, the chimpan/cc, and the orangman. Rut no one 
would think of assigning man to the Primate Order on the criterion of 
size alone. kangaixw is about tlie size of a man, but this fact dties not 
necessarily indicate relationship, f,et ns enLiiiierale the more important 
external and internal features in which man differs from the anthropoid 
apes and from other primates, so tJiat we may decide wdielher or not 
these distinctive characters arc important enough to justify ns in re¬ 
moving nian from tfte Primate Order. Man h tlistinguishcd from the 
apes, monkeys, and lemurs principally in the following respects: (1) the 
human nose has a prominent bridge and a well-developed, elongated, 
and pet nliar tip; (2) there is a median Furrow in the upper Up of man, 
and the lips are om-rollcd sri that the nuicoiis iiiembiatie is visible as a 
continLious red line. (3J man has a cliin; ^4) mans spine has a forward 
convexity in the small of the back that is called the lumbar curve; (5) the 
great toe in man is nut opposable to the other toes and is in line with 
them instead of being .set off on the inside like a thumb; (6) man's foot 
is arched hotfi transversely and antero posteriorly; (7) man's body is 
relatively hairless and is completely devoid of "fccleT^" or tactile hairs; 
^8) man s brain is Irom two and one hall to three times as large as that 
of the gorilla, which lias the largest brain of any ape; ({!) the canine teeth 
in man project slightly, if at all, beyond the level of the other teeth, 
and the up|)cr and lower canines do not interlock so as to make gaps iri 
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tlie upper tooth arch For the receplioti of tlie lower canhies and in the 
lower tooth arch for the reception of tlie upper canines,'’ 

These are the principal anatomical characteristics irlicrcby man 
diUcrs from all other primates. Some ol them are tiuanliiativc rather 
than tiualilative differences, as, for example, the amoniii of hair on the 
body and the pronounced lumbar conresity of the spme, nhtch is 
dimly foreshadowed in the anthropoid apes. 1 fie depressed tip of the 
nose peculiar to man is caricatured in the probostis monkey of IV.ineo, 
whose nasal lip is enlarged, depressed, and capable oi dilation. The e 
sentially siiptsorting type of foot that man possesses is closely approathetl 
by that of the adult male gorilla, althougfi in tlie sue. position, and non- 
opposabiUty of the great toe we must refigmre a specirical y human 
chaVacier. The enormous sire of the brain is tlie pre-eminently human 
feature, 1)01 as we shall sc-c, die form and pattern of mans brain is 

essentially that of a higher primate. 

We recall that organs whicii otre their disliiiguislung form to adapta¬ 
tion. that is, to the moulding of the btaly in conformity with habits ate 
not safe criteria upon udiidi to base conclusions as to relationship. Such 
an adapiative organ is the human foot, the principal distuicuvc leatuies 

1. Sdiulu. t»»n,cn .o 

\isi Of characEcri iliat arc peculiar to tnan and diBct in ot spe 

the great apB. aj m^easc in the riuniiion ot postnatal growth; the 

^ in all protiahiltty the grea .s,, lifj. ihe UivtAi relative Itmin aiic: 

greatest weigliE at liirth in relation to retturtion in density at hair (eMcept un 

minpkie bipedal walk ami absence ol i*chial callositi«; probably 

scalp) and occinticitce ol wavy and curly nairs and latency of fuaion of iiawl 

boiwK by grcll foalj^ comiikie lack of peats Ixmcl 

illary bonw; by fat the latest Llf^ure or ip & n--,,sitsni Jinrt uf a irsiiisverse metatarsal 
presence of oiskuh of^idnet'; hiRheil total number of verie 

lig^imeru Ijctwwfit toes ! and and coccvgeal vertebrae; longest cervical 

hrac; highest ^ is)pr„>,imaUOn lieiwcen thorax and pelvis; least 

and lumbar regions of the bv far the lowest shoulders; Lowest ptakevl nipple^: 

mcTcajic 111 averaBC stoutness of the irun , ajicrieii average relalivc leiiKth of upper 

greatest average relative length “> JJumb in proportion to the 

limbs: !>>’ the lowest intennembra ^ J ,Humb; s^ishmess o£ 

length of the hand uje\bori«i Native length of the phalangeal por^ 

fingers with CJvncnsiOli of adduction of hallOJi; the shortest height of the 

tioilS Of 11 to V; aJlicXlv to siic Of brain pari of head; by far the 

face in relation to trunk height relation to the iruJik height and 

Shortest height of [he pelvis- pariictti ^tr^l surface of tlie ilitnn; tfit unu|ue 

the ilium breadth; ihc greatest cidargcme ijcis of the trunk; the nnit|ue dimziion 

of ihe/oMct Hifica; itie etniality irf the incSncileie hut the present writer feels that it 

Skhultr says that this ® IhrJr friend^from the apes, providing 

ought to Ikc enough to enable students n;adcT. unversed in diis subject- would 

that said students know enough human aiiat y. ,w>r,.,uwi patu II anti III of ihh book, 

do well to defer a careful reading of this lut until he has |icrLi«tl 1 ana II 
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of which may be referred with certainty to the function it performs in 
man. Its general architecture is that of a primate and originally pre¬ 
hensile organ. Many authorities consider even the size of man’s brain as 
essentially the result of function and adaptation, but this is not demon¬ 
strable. 

In classification, it is necessary to take account of both resemblances 
and differences in Ixxlily form. If the resemblances are more numerous 
and more important than the differences, we arc led to conclude that the 
animals manifesting a majority of homologous features are related, and 
the larger the majority, the closer the relationship. 

The most outstanding resemblances and differences between man 
and the anthropoid apes may be set forth crudely in tabular form. With 
these may be compared also the macaque, a member of the family 
Cercopithecidae. In each case the basis of comparison is the adult male. 

The table al>ove suminari/es only the gross anatomical resemblances 
and differences between man and the anthrojxiid apes and the bal>oon. 
It does not pretend to enumerate the hundreds of morphological char¬ 
acters that man shares with some or all of these primates, nor to describe 
in detail the many minor differences. 

Man is exidently most like the chimpanzee in chest proportions. The 
gorilla has hands, feet, and pelvis most like those of man and, in size 
of brain, is closest to the human type. T he skull of the chimpanzee is 
more like that of man than the skull of any other ape, and the pigmenta¬ 
tion of the chimpanzee shows a humanoid range. The orang-utan is most 
like man in his ()ossession of the same number of pairs of ribs and in 
his high forehead. The gibljon approximates the human type in the 
relative length of his legs. In posture and gait iqxjn the ground, the 
giblx)n most nearly resembles man; the gorilla comes next, then the 
chimpanzee. The orang is a clumsy quadruped on earth and wisely stays 
aloft. I.ack of adaptability has left him up a tree. 

The gorilla departs farthest from man in the enormous development 
of his jaws, the orang-utan in the shortne-ss and degenerate character of 
his legs and in the adaptation of his feet for suspension; the giblx)n differs 
most from the human type in excessive arm length, general size con¬ 
formation of the lumbar spine, pelvis, hands and feet, character of hairy 
covering, size of brain, and length of canine teeth 

Prefer Adolph H. Sclu.ltz - in an analysis of characters common to 
tlie higher primates and characters specific to man (upon which I have 
drawn extensively in compiling the preceding table), finds that, in 23 of 
5/ characters considered, man resembles the gorilla most closely. He 
>* Ibid., p. 4-19. 
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resembles the gibbon or the siamang most closely in la characters, the 
t himpanzcc in 12 characters, and the orang in only 7 characters. Such a 
numerical summary is open to the objection that it gives ecpial weight to 
anatomical, anthropometric, and physiological resemblances ol varying 
significance. However, if we insist upon having an answer to the ques¬ 
tion, “What anthropoid ape is physically closest to man? this method 
of counting characters affords the only scientific answer. It is unsafe, 
nevertheless, to attempt to establish degrees of difference in genetic 
relationship from such arrays of isolated anatomical characters. The fact 
that man is closest to the gorilla in the majority of characters enumerated 
by Schultz does not necessarily indicate that the gorilla is man s closest 
blood relation, because many points of resemblance may be the result 
of convergent adaptations rather than items of a common inheritance. 
Thus the resemblance of human and gorilla feet, which is closer than 
that between the human foot and any other anthropoid ape foot, may 
conceivably be attributed to the fact that man and the gordla have 
indei>endently adapted themselves to a plantar gait (a method of pro¬ 
gression on the ground that involves walking upon the sole and the heel 
of the foot rather than upon the knuckles of the toes). Similarities or 
identities of function, we recall, often result in anatomical resemblances 

that are analogous rather than homologous. 

In ihi 5 wme enumeration of resemblances. Scluilir points out that 
the gorilla is closest to the chimpntee in 30 of 57 characters the c im- 
panree to the gorilla in 28 characters, the orang-utan to the chim|)anw 
in 19 characters, and the gibbon family to the orang in 23 cdiaracters. On 
this basis, the gorilla and the chimpanzee resemble each other more 
closely than either resembles the .viatic apes, and man resembles the 
gorilla more closely than the orang resembles the chimpanzee, which is 
the ape nearest to the former in this count of characters, tvtdently. thts 
ineth^ is likely to lead to a good deal of confusion if one attempts to 
use it as a measure of genetic relationship, which Schtilu does not. How- 

ever, this warning seems necessary. , , • .1 

Also in this very illuminating study Schultz remarks that, tn a total 
of 82 characters showing highest degrees of specialtzation. man 
27. the gorilla 17. the orang-utan 16. the gihlmn family 6. and he 
chimpanzee only 6. One might stipiiose that the animal ' 

fewesVhiRhly specialized characters would be the most generalized and 
hence clc^r to^e common ancestor of the group. 1 am afratd. however 
that to deduce that the chimpanzee is closest to the prototyptcal ape tha 
was the ancestor of man and the anthropoids would be a very precario 

business. 
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Huxley, in his epochal essay "On the Relations of Man to the lx)\ver 
Animals," demonstrated that "whatever system of organs be studied, the 
comparison of their modihcation in the apes series leads to one and 
the same result—that the structural differences which separate man from 
the gorilla and the chimpanzee are not so great as those which separate 
the gorilla from the lower apes.” He therefore concluded that man 
must be classified as one of the primates.** The implications of such a 
decision are weighty; if man is classified as a primate, he is descended 
from a primate and is nearly or remotely related to every other primate. 
To say that man is a primate is tantamount to a declaration that the 
gorilla and the chimpanzee are our nearest blood relations, since in the 
sum total of class!ficatory characters they are most like man. 

How Blood Tells 

Fortunately we do not have to abide by a decision based upon the 
comparison of gross anatomical features only. Since the time of Huxley, 
a new field of study has been developed—serolog)', or the study of blood. 
This enables us to determine (juantitatively and (pialitatively the nearest 
blood relations of man in a literal physiological sense. 

The serum precipitin reactions afford a conclusive method of testing 
blood relationships. Rabbits arc immunized against human, ajje, and 
monkey blood by receiving at intersals intravenous injections of one or 
another of these bloods. The rabbits are then killed, and their blood is 
allowed to coagulate. The clear fluid that surrounds the clotted cells 
(the serum) is then found to have developed anti-lxKlies against the 
foreign blood with which the animal has been inoculated. Thus anti¬ 
human, anti<himpanzee. and other sera are obtained from the im¬ 
munized rabl)it5. These sera are then tested with the sera of various 
primates, and the amount of precipitate thrown down is observed or 
measured. When bloods mingle harmoniously, there is no precipitin 
reaction, but when sera of markedly different properties are mixed, 
a precipitate of varying density is formed. In general, anti-human sera 
give virtually as marked precipitates when mixed with chimpanzee blood 
as they do \\ ith human blood. T,ikmg the human reaction to anti-human 
sera as 100, the precipitate produced by mixing anti-human serum with 
chimpanzee blood is LSO (but the precipitate is less compact). Anti- 

» Huxley, op. cit., pp. US ft. 

« Jones (Man's Place, pp. 56 It.) objccu lo this line ot reasoning as in earlier days anti- 
esolutionary anatomisu have objecietl. But Wood Jones wishes to derive man directly from a 
ursloid ancestry with no intervening monkey or anthropoid stage. This theory, not accepted 
here, necessitates the disrcganling or niinimiring of most structural resemblances between 
man and all other primates except Tardus. 
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humsil serum svill. gorilla blood gives B t, rviih orang and inandn 11 blood 
42H with tliose of die Guinea baboon and spider monkey 20. Tlic bloods 
of Old W'orld monkeys generally shoiv slighter preeiputn 
anLi-huiuan sera than do those ot die great apeSs the blfxids o 
\\ orld monkeys produce only the laincest reactions; and those of the 
true lemurs and tine tarsier none srliateveTn _ 

The diftereiiiial cross-reactions o[ the ami-sera and sera of pairs ot 
aiiiinals are used by V^oii Krpgli lo indicate not only coinpaiati ^ 
ness of relationship! but also theesiem to which the blood of 
has presninably dineremiated from the primate prototype.-- Ihus hu¬ 
man blood gives tiic maxiinum reaction with ami-lnmian serum, eiin - 
pa.r/ee blood 8-1.5 per cent, orang 70.6 per cent, and so on down the list 
of primates. Um with anti-ihimpaniec serum, the full reaction is give 
with chimpanzee blood; the orang gives S-l.!! per cent, maca.,ue z I 
cem. baboon 72.1 per cent, and man only 62.6 per cenr Continuing tl s 
process with the anti-sera ot various primates, it is deduced that the 
Lniiiial whose ami-seruin gives, on the whole, the largest reactions wit 
a wliole primate series of different animals lues retained the ti 
prop.rlio .1 of ancestral blood substances, and those giving 
actions are progressively more dillerentiatcd from die prototype. On tl 
basis, man is farthest differentiated Iroin the anecstml 
of primates; the chimpanzee farther than the orang, macaque, or balioom 
mL has most blood sulrstances in connnon with the 

vice versa. The orang is closest to the if Tl ' 

from man. and much farther Irom the macaque and the . ■ 

balloon and macaque are closer to man anti the i iim|)Bnz.™ ‘ 
orang. The weak similarity of the orang to other 
lengthy process of sepratc development lor this animal and its y 
branching off from the stock ot chimpanzee and man. 

It has been found that the bloo.1 of a human being ca. not ^ trans- 
fused indiseriminately into that of any other hn.nan ‘ ^ 

glutinatioii or clotting is likely to result beernse 
blood serum of substances called iso-agglntinins. 

corpuscles contain iso-agglutinogens or receptors ® . 

umler the stimulus of alien sera- There arc fo.ir j " 

man: O. zV B, and A11. Group O bimtd has neither ^ 

r«l cells .tor agglutinins in the ser.im, ^7'*" 'arTtwo 

lively, the agglutinogen ,A th=.gglu^ 

Other iso-aggliuiiiogt;iis, M and N* that l. cKaraTb-f 

dependentfy of the other scries. Further, there are several subvarieties 

KcogK -SeroJogischc UiJCCTsuchungun.” pp- 2^0^24 
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of lilt agghitinofren A and there are substances in human blood serum 
called heiero-agglminiiis iliat dot ihc coqjiiscles of apes and must be 
absorbed before human blood can be compared with ape blood. 

In spite of all these complications, carefully checked researches have 
demonstrated that the gorilla, orang-utan, and gibbon have A and B. 
but no O, and the chLinpamee has an A aggluiiiuigent probably identical 
ivith the human A. and also O, but no B and consequently no AB. 
Candela’s experiments suggest that gorillas have two kinds of B, one 
comparable with the human B, and another that he calls B,. which may 
be comparable witli the A^ gronp in man* Among the lower primates 
also specific group factors are present in the bi>dy tissues and secTeiicms. 
accompanied by the appropriate agglutinins in the blood sera^ but these 
factors are rarely identifiable in the red blood cells of New World mon¬ 
keys and never in those of Old World monkeys* This absence has caused 
dilTiciilty in identifying the blwd groups in inonkcys* Without going 
into details ahout various genera and species, it may be said that 
macaques seem to have ah of the hlood groups, as do also various other 
Old World monkeys anti also Ne^v ^Vorld numkeys. However. Clandela 
emphasises the fact that tlie A and B factors in many of these lower 
primates do not react exactly like the corresponding human blood group 
Factois.^ 

The interpretation ol these recent findings concerning blood groups 
in inliahninan primates is not altogether clear. Obviously the common 
fjossession liy man and the apes of the various bltHxl groups in rviiich 
the lactorsseem to be ideiukal dernoiistraies still further their intimate 
relationship* Possibly the slightly different bltx>d group hictors in mon¬ 
keys indicate more remote relationship. A tempting explanation ol Lite 
conuiiunity of blotid groups among human beings and antliropoid apes 
is to refer man's fwissession ol these lac tors to inheritance Irom ape pre¬ 
cursors. Howe\er. it seems barely possible that the agglutinogens liave 
arisen* by the evolutionary process knoun as inutation. iudcpendcntly 
in various human stocks and in the several apes. 

II there wctc no evidences of human evolution other than iliose proved 
by 2 iX(Iogical classification and by IjEockI tests, these alone would be suf- 
licieiu to convince every Linparlial thinker that man and the anthropoid 
apes have evolved from some common ape like ancestor, h is not going 
too far, perhaps, to surmise that, from a knowledge of the morphology 
and physiology of the aiitliropoid apes and of the lower primates* Hux¬ 
ley's scientific Satumians would l>e driven to |>ostulate the existence of 

3S Cinclfla, Sco) Uata^ 
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man. For man is loj^ically ilxc next tvoluiionary slcp beyond the gorilU 
aiul ihe clilmpanzee. ot perhaps one sliould say the next juuip. 

In the foregoing pages, I Imve aitemptcd lo shou' that a siinple com- 
parison of homologous siruciutcs in cxisiiitg animal ronns, ^x ith reeog- 
nidon of the prindple that structural resemblances mean relationslnp. 
leads any fair ininded observer directly and inevitably to tlie eoncKision 
that man is an aninialt a meinber of the Class of Mammats, and one of 
the Futheriaii or Placental Suljclasst tliat he belongs to the Ort er o 
Primates and to the Suborder of Anthropoirlea. and that among the 
Aiuhropoidea he rescinhlcs most closely in sirutiure and in si/e. and is 
conseiliiently most nearly related lOi the Family Sitniidae, or theaotliro- 
ixtid apes. The temur insinuates that he is our remote relation: the 
monkey asserts his kinship ->itli us; the anthropoid ape proclamis it 
from the treetolts. Man shows his primate origin tn every Itodily char¬ 
acter. and. if he is a rational being, he must admit this sell evident rela- 

tionship. 

No qualified person thinks that man is descended Iron, any exishug 
anthropoid ape. We need not go beyond saying "Omsin Gorilla, The 
dilterences Ijcttvcen man and the great apes are enough to justify us in 
reeogniting a separate family for man. the Hominidae. For the present 
it is unnecessary to concern ourselves with the quest,™ as to the oum- 
her ot geuera or species that the family of mau tucludes. No type of 
pre,sent^y man can cry “Ap*!*' another without an answertug echo. 
When -ffu" rages among the cliimpamees. all the races ot titan may 

worry. 




Part II. The Primate Life Cycle 


Tracing Evolutionary Steps 

We cannot study family history unless we know our past and present 
relatives. .\n orphan foundling is unlikely to become a 
Having recognized contemporary relations, we arc ica y to c v 
our common past and lind out who our ancestors were and how t uy g^ 
along in life, ft will be more prohtable to begtn by skew i g 
cycle of the Primate Order, as reconstructed Iron, the ^ 

ancestors and living members, than to display a. once the ^ Z 
the town records and the church-yards. The biographies of individual 
ancestors must come after the chronicle ol the group. 

The next sections will descril« the stages whereby 
emerged front lower animal forms, how they grew up and d 
what lives they led. and how they became slaves or ° " 

environment: what were the short and simple annals ol the l'<»”^ 
and how the more richly endowed fought their vvay upwa»l. ‘“ 
shown how each part of the body evolved in ‘'f rent primate W 
toward or away from the human end-product. By 
history with an account of the changes of bodily parts it ' 

to gaPn a clear conception of human evolution The 'V „ 

zoological group is more like the stages in the b e htstory ol an 
diviZl tliTn a family chronicle in the ordinary human «" e o 
phrase. For. zoological families and spec ies are Imrti |x.« thro^^h ^ri^s 

infancy, develop inherited and acquired bocli y 
grow, reproduce their kind or produce some other slightly dillcre 

kind, grow old. and die necessitates com- 

A reconstruction ol tnc stages Ol pi in* i 

bining the evidence of several distinct scientihc fields. 1 he first of the« 
is palaeontology, which deals with the development of 'd^ « 

revxaled by the fossil remains of creatures in the beds of 'a d d 
during successive periods of the earth’s history. Tim ‘- 

rocks’Ms necessarily fragmentary but is the re.a backbone 
tionary skeleton. For the interpretation ol fossil data «•'‘"Zs 
results of geology in order to ascertain the time sequences of the various 
® 49 
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forms. In the reconstruction of incomplete skeletal remains, great as¬ 
sistance is derived from the comparison of living animals. Fortunately 
for the student of evolution, all types of animals have not evolved at 
the same rate of speed, but some have tended to become fixed in their 
physical type and habits at almost every successive evolutionary' stage. 
Many of these animals represent primitive phases of development but 
have, nevertheless, sur\ived almost unchanged in their habits and or¬ 
ganization to the present day. Thus the palaeontologist can reconstruct 
the fragmentary skeletal remains of fossil animals by comparing them 
with the complete skeletons of existing fonns that have become hardened 
or set at about the same evolutionary stages as those represented by 
the fossils. The study of the soft parts of these living animals provides 
the knowledge for clothing fossil skeletons with the tissues that are never 
preserved in the rocks. The zoologist studies the environment and habits 
of existing animals, experiments with their physiological processes, and 
gains a knowledge of their potentialities as living organisms. His re¬ 
sults may be applied with caution to the reconstruction of the life and 
surroundings of extinct ancestral forms. 

Physiologists and pathologists, who are endeavoring to extend knowl¬ 
edge as to the functioning of the human organism, often prefer to con¬ 
duct their experiments u|)on monkeys or, even better, upon anthropoid 
apes. The reason for this preference is that the animals in question re¬ 
semble man most closely in form and function and can be utilized for 
experimental purposes more readily and with less regard for conse- 
(|uences. Similarly, the study of an existing animal provides the firmest 
basis for a knowledge of the structure and organization of an allied but 
extinct precursor. Actually, the dissection of tlie body of a modern lemur 
probably furnishes a more reliable basis for the reconstruction of the 
fossil lenuiroid than immunization ex|>eriments upon monkeys afford 
for judging the effects of sera upon human beings. For the differences 
between recent and extinct lemuroids are probably far less than those 
between the present higlier apes and man, to say nothing of monkeys. 

Students of animal psychology contribute to the reconstruction of 
the life cycle of the primates by investigating the mental processes of the 
present primates and of lower animals. Thirty years ago, one could only 
speculate upon the intelligence of anthropoid apes. Now there is an 
invaluable mass of scientific evidence bearing u{x>n this most important 
subject. \\ e are, as a result, in a position to sketch out roughly the limits 
of the mental processes of ancestral forms, the living representatives of 
which have been investigated by psychologists. 

\ general knowledge of the sequence of formations deposited upon the 
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eanh s surface and of die forms of life contained in these rocks U essential 
lor the understanding ol primate evolution. In large measure, the various 
layers of the earth’s trust have arranged themselves in a chronological 
order, the oldest lying at the bottom and the newest at the top. For ex¬ 
ample. an ancient land surface may be overlatd by a vantshed sea lloor. 
which is again surmounted by another land surface, over whtch may be 
deposits of a freshwater lake. The remains ol plants and animals pre¬ 
served in these rocks enable geologists to infer the changes in climate, 
geography, flora, and fauna that have taken place since the hardening 
of the earth’s crust. Fossil remains of plants and animals are not foun 
in igneous rocks, which have cooled Irom a melted slate or have been 
subjected to great heat. They occur almost exclusively m rocks that 
have been fonned by slow deposition in water of mud. sand. clay, or 
lime. The sediment carried by streams into a lake or the ocean sinks 
gradually to the bottom and there becomes hardened by pressure into 
rock. This is called sedimentary or stratified rock. 

The earliest sedimentary rocks contain no certain traces of hie. or 
this reason they are often called the .Aroic (lifeless) rocks, although 
some geologists prefer to style them the .Archaeo/.oic rocks, on the .as¬ 
sumption that the first living matter was so solt .as to leave no retog- 
ni/able fossil traces. The second stratum ol roc ks is called the Proterozoic 
series (earlier stages of life) and contains a lew vestiges of simp e ( a 
and possibly skeletons ol minute animals called radiokaria. With the 
Palaeozoic or Primary era (the era of ancient life), traces of living things 
in the rocks become common. .-Among the lower forms of spineless 
animals in the basal rocks ol this era are sponges, sea-urchins, starhshes. 
and ringed worms. Higher in the scale ol organization are the Crustacea 
-shelled animals such as the extinct trilobites. crabs of different kinds, 
-and a number of molluscs or shellfish. The first period of this era. the 
Cambrian, yields nothing higher than spineless (tnvenebrate) animals 
In the second iieriod. the Ordovician, the first trac« of vertebrate fishes 
appear in the Colorado beds. In the following Silurian period, ancestors 
of the shark and dogfish are found-vertebrates w-itli cartilaginous rati 
than liony skeletons. In the Devonian rocks, which are next m orde 
occur the ancestors ol the present-day air-hreatlnng '‘“'fshes. as wefl 
as sharks and a variety of true bony fishes. Transitional forms mm the 
fish to the four-footed land-dwelling vertebrate, represented by he l«.t- 
prints of a sup|iosed amphibian, have been lotind in the upper levels ol 

the Devonian Strata. . , 

The CarlKinilerous rocks are those Irom which cimI is 
seven hundred species of fishes ol this period have been described. In- 
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sects arc al)iindam, and primitive amphibians, some as long as seven 
or eight feet, appear in considerable numbers in the upper strata of the 
series. The first remains of reptiles of the earliest type arc also found in 
the Upper Carlxmiferous. These animals lived in swamps. The upper¬ 
most system oi stratilied rocks of the Palaeozoic era is called the Permian. 
Land-dwelling reptiles were common at this period, and some of them 
succeeded in raising their Ixidies well off the ground in walking. 

The Mesozoic or Secondary era is commonly called the “Age of 
Reptiles." Its duration was probably not more than one-fourth that 
of the Palaeozoic era. The .Mesozoic witnessed a tremendous evolution 
and differentiation of reptilian forms, including the various kinds of 
dinosaurs. More im|x)rtant for our purposes is the fact that this era gave 
rise to the first mammals. The periods ol the Mesozoic are the Triassic, 
Jurassic, and Cretaceous. In the Upper Triassic of North .America. 
Europe, and South Africa are found fragmentary remains of small mam¬ 
mals. probably insectivorous in habit and belonging perhaps to the 
marsupials or pouched mammals. Possibly the small banded anteater 
of .Australia is a present-day form akin to these ancestral mammals. In 
the following Jurassic period, reptiles reached their highest develop¬ 
ment. Some of them flew; some were a(|uatic; and the most striking were 
the dinosaurs, ranging in size from that of a rabbit to the .Atlantosaiirus, 
100 feet long. Fishes began to approach their modem forms: the earliest 
known bird, the reptile-like .Archaeopteryx, was flying al>out. Mammals 
were still few, small, and insignificant. They appear to have been insect¬ 
eating and were probably marsupials. 

In the Cretaceous rocks, the period of the chalk formation, the reptiles 
were still dominant, but they were intensely specialized; the assemblage 
was not as numerous as in the preceding Jurassic, and many distinctive 
Mesozoic forms had |)assed away before the end of the period. Mammals 
were still rare and puny. Six skulls of small Cretaceous mammals, dis¬ 
covered by the Third .Asiatic Expedition of the American Museum of 
Natural History, indicate that the mammals had already split up into 
monotremes. marsupials, and placentals. The placental mammals are 
represented by diminutive forms, suggesting in some instances insec- 
tivores and in others carnivores. In lx)th the brain-cases are smaller than 
those of modern insectivores or marsupials of the same size. By the end 
of the Cretaceous period, many existing forms of trees, such as beech, 
walnut, tamarisk, plane, laurel, had developed, as well as ]uni[>ers. pines, 
sequoias, ivy, ilex, et cetera. The flora was widespread and uniform and 
generally subtropical in aspect. 
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The Cainozoic era is ihe age of mammals and of man. It is divided 
into the Tertiary and tlie Quaternary epochs. M the end of the Tertiary 
began the glaciations, but throughout most of the epoch the climate 
evas warm. The first period of the Tertiary, called the F.ocene. witnessed 
the development of the M.vmmalian Orders. The early Locene mam¬ 
mals were only obscurely differentiated into types which pr^iged the 
carnivorous, herbivorous, and other groups, lielore the end of the ^rioc. 
most of the great orders had been clearly defined, but none of the toceiie 
genera survive today. The only primates develo|>ed in this ^riod were 
lemtiroids and tarsioids. In the succeeding Oligoceue |x:riod. the aiices- 
tors of the Old World monkeys and the common ape- ancestors ol the 
present anthropoid apes and man were already llourishing in the OM 
World. The New World monkeys were developing Ironi lemuroids 

or tarsioids of the New World. ’ 

The Miocene period is notable in primate evolution because o the 

discovery of ancestral forms of the giblion. giant apes of a genera i/e 
chimpanzee-gorilla type, and some also that may have been human pre¬ 
cursors. Probably before the end ol this period, mans ancestois ha 
descended from the trees and had assumed the erect posture. 

The last period ol the Tertiary epoch, the Pliocene, has yelded re¬ 
mains ol pr^ates closely akin to existing species. .Archaic 
forms were certainly in existence also, but none ol these, actually dated 
to that period, has been found. Our human precursors prob,vbly began 
to use stone for tools and weapons liefore the end of the period, home 
of them may have been giants, in txmes and teeth, but not 

The Pleistocene, or Quaternary, is the eixHli of glaciations. 
the ice sheet descended from the polar north and 
of the northern hemisphere. Early forms of man. .some of 
tinct. inliabited the unglaciated areas of Euro,* and the 
climes of .Africa and of .Asia. Before the close of the ^ ^ 

modem types of man had been differentiated and were developing 

material cultures. All were hunters or fishers. 

The Holocene or Recent ,.eriod extends Iron, the rareat ol the Ut 

glaciation down to the resent d.vy. Its opening millennia ^ 

the transition from glacial to recent climates and ^mg change 

in flora. The fauna Incomes completely modem, -'if^ 
domestication ol animals were the first great ^ 

toward civilization. By 5000 B.c. great centers ol ^ " j*” 

in Mesopotamia and shortly therealter in Egy,., and India. g 

was invented, and hisior>- began in these areas. 
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Gettvig a Backbone: The Veriebraie Stage 

The simplest known anim^U, and presiiniably the earliest to develop, 
arc the Protozoa^ wliose Ixxlies consist of a single celk in contrast to 
all otlier animals that are multkcllnlar and are called Melai'Ca* These 
fundamental divisions between unicelintar and inulticcUnlar animals 
are called “j^ades." All of the higher animals belong to the grade 
Metazoa, The grades are divided into phyla ('TrUjcs”), of which there 
are ai least ten. For example, jellyfish, anemones* corals, belong to the 
phyinm Coelenterata; Hat ivornis belong to another phylum; shellhsh 
are mostly included in the pliylnm Mollusca. Ringed worms, centipedes, 
insects, Liilobites, spiders, scorpions, et cetera* are all members of the 
phylum Appendicnlaia (with limbs). Every animal that has a backbone 
or an elastic rod or cord in place of a backijone belongs to the phylum 
Chordata and is a chordate, Fislies* amphibians, birds, reptiles, and mam¬ 
mals are all chordotes Eititi belong to the vertebrate division of that 
phylitin. 

If we assume that animal life has been continuous and that all exist¬ 
ing complex forms ha\'e evolved from those of simpler organization, it 
is obvious that liie vertebrates have de\'eloj>ed From simpler spineless 
ariimals. But the stages of this evolutionary process are very obscure, and 
transitional forms, either recent or fossil, arc, to a great extent, lacking. 

True vertebrates liavc a tubular central nervous system running 
along the back, the nerve cord of which is cnebsed in a segmenietl l>ack‘ 
bone. They also isosst-ss a dosed circulatory system containing blood 
carrying a special type of corpuscle charged with respiratory liaeino- 
globin, a heart that contracts, situated on the belly (ventral) side, and a 
spacious body t:avity, I’hc tin oat is pierced or nearly pierced at some 
stage of the animars existence by paired gill slits. 

The animals that possess scune but not all of these characteristics are 
Chordata but not Vericbrata, They arc siiU|jler in oi^anization than 
the vertebrates. One class of chordates, the sea squirts, lose the notochord 
(the supporting back ickI) when tliey become adults, as a result ol adopt¬ 
ing a sedentary life fixed to sucli objects as rocks or piers. In the tadpole 
stage, this structure is present, 

,Another class of Clfiordata is occupied by a single animal, ,Amphioxus, 
or the lance let. This animal probably represents an approximation to 
theancestml form of the chortiates. It is a cigar-shaped marine creature, 
an inch or two in length, with no skull, jaws, nor limbs, Imt a back iin 
exjxinded at the tail, A HexibJe gelatinous rod, tlie notochord (back rod)* 
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stretches along the back from snout to tail. This is the only skeleton 
the animal possesses. It is thus more priiniti\'e tlian a fish. Tlie nervous 
svsiem is represented by a holloAv tube TLiniiing along the back above 
the notochord. It has no brniii swelling at the front end of this uibt. 
as in lislies and all higher vertebrates, and it possesses only luo pairs ot 
sensory nerv cs instead of the 10 pairs lonnd in v ertebrates. It has a patch 
of pismeiiied cells tonstiiuiing an eyes|X 3 t and a doutitfnl snidling 
organ, both applied to the imdiflereiitlaled rront end ol the nerve cord. 
The alimentary canal U not coiled and has hut one digestive gland; the 
throat is pierced with gill slits tliat are not much like those ot bshes. There 
is no heart and no colored blood corpuscles. Imi the cirenlaiory system 

is closed* . . 

All ^eriebrjics sie tsseinially segiiu-ntsd animals. Tl.e spine con¬ 
sists of repealed liomologons parts, die verrebrae. From tbr level of 
cacl. of these vertebrae pairs of spinal nerves are tlirotvo off from l ie 
nerve tube. The body muscles are segmented similarly, and each trails 
verse segment of tlie body develops from one of die senes of embryonie 
blocks Cl.ieir, at a certain stage of development, extend rom Head to 
.ail. Now tills segnie,nation ot the body is similar to that found 11 
ringed worms (annelids), of wliich e.rrihworms are an exmnp e Tlie 
only ditferei.ee between tl.e vertebrate and tl.e annelid segmenuition s 
thai in the lorn.er only tl.e back is involved anti nt.t the trails of die body 
cat ity. whereas in the latter tl.e whole body cavnv ,s divided m o rc_ 
peated Lratisverse compartments. OI eot.rse, ni the annehd. or ringed 
Srorm. each compartment or segment may carry a eomplcte set of or^ns. 
including limbs, nerves, excretory orgaii.t. el cetera, so that, 
head and tail, die animal consists merely ot a repel.tion of idenitcal 

'’“In' Amphioxus, die .segmentation is more clearly .narked than in 
vertebrates, and excretory organs are also found in each segment as m 
annelids. Amphioxus therelore seems to represent a 

closely related to the higher vertebrates hut anal Ihi 

nelitls. These facts have led some attthor.ttes m pos .daa' an a.tnel j 
descent for vertebrates, but there is a serious d.li.cnUy m tbe way rf 
tills view, in antielitls. die biain ending of the nerve void is on he 
hack side (dorsal side) of the digestive tube, but the nerve cord nse I 
is on tlie belly side (ventral). In vertebrates, on the other hand, both 
brain and nerie cord are 011 tl.e dorsal (back) side of the digestive tube 

The onlv way to get around this difTiculty is to stip|«se ll.at tlie back 0 
t l.e only way h annelid: ll.at the mouth ot 

the veriebriitc represent-s tut otijy i l i 

the annelid has shifted from the hefly side over the snout end 10 the back 
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side, and that the brain of the vertebrate is not the brain of the annelid 
but has developed from that portion of the nerve cord which in annelids 
is on the belly side, the terminal nerve swelling just below the gullet. 

Geoffrey Smith amusingly says of this hypothesis: ‘ "It may seem a 
revolutionary, almost impious, idea that what we have been accustomed 
to look upon as the back and the front of ourselves and all other 
Vertebrates, have all along been diametrically the opjxMite; that, when, 
for instance, we imagined that we were exhibiting a lK)ld front to our 
enemies or turning our back in reprobation, we were really acting in a 
manner unworthy of our ancestry. A kind of moral value has come to 
be asstKiated with the ideas of back and front, and we allow this moral 
value to influence our morphological conceptions. But it we put our¬ 
selves in the |x)sition of a worm which for some reason is forced to 
adopt a more erect attitude, or at any rate to forsake its creeping habit, 
we should be hard put to it to know which surface to present to a hostile 
and not incurious world." 

Many authorities are unable to accept this hy|X)thesis of an annelid 
desteiu of the chordates and vertebrate's because of the assumption of 
the reversal of front that it entails, because segmentation occurs in¬ 
dependently in many groups of animals and in different organs and for 
other reasons. 

As a matter of fact, eveiy- phylum except the molluscs has been sug¬ 
gested as the ancestor of the vertebrates, .An obscure animal called the 
acorn worm (Balanoglossus), which* burrows in the seashore, has gill 
slits, a dorsal nerve cord in the collar region, and a structure in the 
proboscis that may be a rudimentary notochord. This animal is decidedly 
below the lancelet in organization and is highly specialized and off the 
main line of vertebrate descent, but it is certainly related to the chordates. 

The echintxlerms (starfishes, sea urchins, et cetera) are wholly unlike 
vertebrates in their adult form. They lack internal skeleton, notochord, 
nerve cord, and gill slits and are radially rather than bilaterally sym¬ 
metrical. However, their larvae are bilaterally symmetrical, and certain 
of the Ixxly cavities develop as in the embryos of primitive vertebrates. 
Some of their larvae closely resemble the acorn worm. Hence, some 
zoologists sup|)ort the theory that the chordates sprung from simple and 
generalized ancestors of the echincKlerms that retained bilateral asym¬ 
metry and acquired gill slits, notochord, dorsal nerve chord, and the 
other appurtenances of the chordates. 

Other zoologists have considered that the chordates arose from the 
arthropods, which include, among other forms, crabs, and have selected 

t Smith, Primifiif Anirnali, p. 85. 


57 


THE PRIMATE LIFE CYCLE 

the Litnulus. or kinR-crab. as the closest living representative what 
the ancestors of vertebrates may have been. Gaskell thinks that the 
brain and spinal cord of vertebrates have been formed around the 
original digestive tracts of the arthropods and that a new digestive tract 

has developed in veriebrates. . /• 

In both the ringed worms (annelids) and the arthrop^s (tn^ts 
spiders. Crustacea, et cetera), there are two ventral (belly side) bands of 
nervous tissue, which tend to unite down the middle ventral line, and 
a collar going around the gullet. In the chordates there is a tock side 
(dorsal) band, which lends to migrate inwards and become tubular. In 
any of the above types and in other phyla of invertebrates, there is 
a iLdency in more highly organized individuals for the specuilized are« 
of nervous matter to be further massed and consolidawd. and. es^ct y 
in bilaterally symmetrical animals that move forward, there is likely to 

form an important mass at the head end. 

Thus, in a general way. it becomes re.asonable to supi»se 'hat the 

development of the spinal cord is an effect of the migration 

region and of the concentration and fusion there of various longitudinal 

nerve bands, the brain mass being formed at the prow. 

All this is complicated, obscure, and dubious Anyhow, ''ere evol ed 
from the invertebrates a tribe of animals that, by lii^k or by 
acquired backixmes. When we call a person "spineless, we offer him 

deadly zoological insult. 


Scrambling: Land-dwelling Quadruped Stage 

It is generally agreed that land vertebrates must have develop!^ from 
marine animals wfrh all of the essential charactenstics of fishes. But 
tween the amphibians, the lowest of the terresyial 
fishes, there is a serious palaeontological and 

paratively little is known about the evolution of the limbs except thm 
Uie paired pectoral and pelvic lins ol lishes are almost 
forerunners of the lore and hind limbs 

ever the paired fins of fishes do not resemble in any detail the limbs of 
landaninfals. When the amphibians (trop. 

thev are already provided with perfectly formed limbs, each one having 
incy arc aircduy p r humerus or femur. 

rcLTtoTpTtLroT^lvic girdle; rnlhrl^a 

the radius and ulna in the arm and the tibia and hbula in the 1^. a nurn 
ber of small Imnes constituting the wrist or ankle: and l^^or i 
each with five digi.s-.he fingers and toes. Such limbs are possessed of a 
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high degree of mobility in tailed amphibians and in some reptiles, but 
do not support the weight of the body, although they arc used for 
propulsion. 

.According to Wood Jones, with the exchange of an aquatic for a 
terrestrial life, the liml>s took on a new function, since they were now 
used, not only to propel the body, but also to lift it during the act of 
propulsion. This demanded the development of a new limb property— 
stability —added to the original mobility.^ 

Certain of the less specialized reptiles and tailed amphibians of to- 



A 



B 


Fig. I. A. skeleton of an amphibian. Giant salamander of japan (Megalobatrachus 
maximus). B, skeleton of a reptile. Common iguana (Iguana iguana). 

day exemplify perfectly the stage in the development of land-living 
vertebrates in which the primitive limbs enable the animal to walk about 
under water and to drag itself about on land. Wood )ones says, '* ‘On thy 
belly shalt thou go* applies to the pioneers of the land-living vertebrates; 
for their limbs are not yet adapted to supporting their fxKlies and carry¬ 
ing them sheer of the ground.” • 

The hrst land animals }x)ssessing these stable and propulsive limbs 
were probably early, mammal-like reptiles such as Moschops of the 
Permian epoch and the Therapsida of the South African Triassic, which 

* Jones, Arboreal Man, p. 10. 

* Ibid., p. 10. 




THE PRIMATE l.IEE CVCLE M 

seem to have been able to raise llieir Imdies well oil the groiiiid in run¬ 
ning. 

Breathing 

Much ciearer tlian the evolution oi supporting and ptopcIUng limbs 
are the stages in tlie development of respiratory organs, srliicb, in ter- 
rcstriat adaptation, had to cease drawing oxygen from the water and 
take it directiv from the air. Typical lisli seettre thetr supply ol oxygen 
from the gas dissolved in the water, a flesh stream ol tvhiclt is con- 
tinttally passing over the thin, blooef-eliarged walls ot the gills, he 
hliKKl, oxygenateti in the gills, is tarried hack and distnbiiied over the 
body. The gills are a series of pouches in llte throat opening to the ex¬ 
terior. Th«e pout lies, wliich are supported by cartilaginous hats or 
gill arclics, have folded trails produced into line blamcnts in trhicli t te 
blood circulates. Modern bony lisbes (teleosls) bar e lour pans ol gills, 
blit in tlie primitive cartilaginous lisbes such as sharks, doghshes. tays. 
ct cetera, there may be as many as seven gill pouches. In these lisbes, the 
skeletons of which arc not calcified into hone, tlie gill pontltes tipcn to 
tlie exterior by cleits, except the first gill pouch, which is nioddict to 
form a stJCclal tube, the spiracle, that opens immediately behind tlie eye. 

This spiracle contains only rttdinientary gills and serves i.ndei cett.itn 
eondkions ior the intake of water into the throat. In oilier fislies. the 
first gill cleft ot spiracle docs not open externally, and in land vet tebmies 
it lias been converted into tlie cavity of tlie middle car, and the opening 
into the throat survives as the bnsiachian lube, ^ 

Ordinary lislies die Irom aspliyxiation a short tune alter their ex 
posure to the air. Uiit some frcsb-watci fishes, which live in the iropits. 
liave chambers adapted lor air-breathing leading Irom ibeirgil 

Tlicsc fishes arc in the lialiit oi eoniing up periodieally from the mtidtiy 
and stagnant iiools in whicl. they live to take gulps of tresb air. Many 
bony lisbes have a thin-svalleci sar filled with air leading off fron. the 
gullet (oesophagus) and often tonnected with the throat by a duct. 
Tins air l.ladder is usually behind, or dorsal to. the oesopbagos. In 
modern bony fishes, the lining of the air bladder secretes a mixture of 
oxygen and nitrogen and gives the organism the power of counteracting 
tlie'eHects of pressure at varying tlepths of water. It lias no respiratory 

funcMon. . . , r 1 

The air bladder is transformed into a Inng m tlie Dipnoi or bingfishcs. 
In these curious animals, the air bladder lies hack ol the oesopiiagus, but 
its walls .ire vaseular and honeycombed like a lung, and it “'PP ' 
with blood by a pair ol arteries that arise irom tlie sixth branchial (gl 
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Period Geological Period Typical Rock Deposits I ife (Fauna) \ egetation (tlora) Climate 
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arch) arteries and by a pair of veins lhal empty directly into lEic heart. 
The strut Lure, position, and blood supply of the air bladder in these 
hmgfishes is essentially the Kime as that of the lungs in latitl dwelling 
vertebrateSt and there is no doubt that this air blatldcr is the hoinohigous 
precursor of the lungs and tliai it serves the same luiutiun in su|jplynig 
oxygen to the blood. There are three species ol lunglishes, one in 
Australia, one in West Africa, and one in South An^ei iea. The lafit^ 
named, l.cpidosiren, inliabits the reedy swamps of (he Chan Chaco, 
where in the dry season the ataiitiing uater may disappear almost conv 
pletely. This fish comes up for air as often as tiie condition ot the Foul 
and dirty water requires, sometimes at internals of only four or five min 
utes. In the dry season Lepidosiren bnrrous into the nuid and fashions 
for itself a sort of cocoon ivith a lidded opening to the air. Here it re^ 
mains, breathing entirely with its kings, until the return of the rainy sea^ 
son when the water lloats it out. 

The lungfishes. or Dipnoi, are probably not the modern representa¬ 
tives of the ancestors of land vertebrates. A more progressise group ol 
fishes, the Crossopterygians (lolre-fmned), iKcame adapted lor air- 
breathing througli lungs, began to use their paddles for ciawhng, and 
evolved iiuo laiid^ivelling (piadru|>eds. in the L'ppcr Devonian period, 
but the lunglisht^ of today and their Devonian ancestors, already some¬ 
what specialiited. exemplify most beatitilidly .1 stage that, in anoilier 
stock, tsas transitional between the acquatic and the terrestrial verte¬ 


brate. 

In stniciiire oi ihe jaws anti sbill, the limKiislies tliHer iron, all other 
lishes and resemble ilie amiiliihians (fro.as, newts, el retera). wim li are 
the lowest class of land vcricbraies. In ordinaiy lishes, ihc ii|iper piv is 
hioselv suspended from the skill! by the Ityomandibiilar cariilage. tlie 
npper portion ol the first Rill arch, which is lirmly attached to the skull 
near the internal ear. In the ilipnoi anti in all land vertebrates, ilie iiii|H.r 
jaw is fti-scd to the skull so that it cannot be moved without moving 
the wliole skull. 


Hearing 

A lish has no auditory use for an ear, and only land sertel.rates and 
certain terrestrial insects can hear. In lishes. ihe canals in the skull cor¬ 
responding to the ear constitute a balancing organ. In land vertebrates, 
die original balancing organ is retained in the inner ear. and there has 
also been developed a mechanism lor collecting and transmitting sound 
waves to a sensitised part ot this organ. This organ oi hearing consists ot 
an externa! ear. wliicli may be absent or nidimentary. an eardrum upon 
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which the sound waves strike, and a middle ear cavity through which 
the sound waves are conveyed to the inner ear by means of a chain of 
small bones, the auditory ossicles, one end of which is attached to the 
eardrum and the other to the internal ear. The middle ear is developed 
from the first or spiracular gill cleft, which no longer opens to the 
exterior, but is closed by the tympanic membrane or eardrum. From 
the middle ear to the throat runs the Eustachian tube, which is the old 
opening into the throat of the spiracle or first gill cleft. 

In the lower forms of land vertebrates—the amphibians, reptiles, and 
birds—the hyomandibular cartilage, which in fishes suspends the upper 
jaw* from the skull, has been transfonnc*d into the little bone that 
transmits the sound waves into the inner ear (the auditory ossicle). In 
mammals, tw'o additional auditory ossicles (the incus and malleus) have 
been derived from the quadrate and articular bones, which, in the low’er 
land vertebrates, intervene between the lower jaw* and the skull base 

(Fig- 2). 

The earliest land vertebrates seem to have developed from air- 
breathing fishes provided with stout {laddles, one pair behind the throat 
and another pair in about the middle of the body. Some of these 
progressive air-breathers struggled out of the swampy pools in which 
they lived and took up their alnxles on dry land. The eggs and the 
young of these pioneers continued to pass through a water-living, fish- 
like stage of development, breathing through gills like the tadpoles of 
frogs. These first land-dwellers were amphibians, and tlieir com¬ 
paratively unmodified descendants are the frogs, toads, newts, and sala¬ 
manders of today. The first traces of supposed amphibians appear in the 
Upper Devonian strata far back in the Palat*ozoic Era. (Table 2). Fossil 
remains of these earliest amphibians are common in the Carboniferous 
|)eriod. They are called Stegocephalia (roof-heads) and their skulls 
retain most of the bones found in the cTania of certain fishes from which 
they probably descended. They had short extremities, each w*ith five 
digits, and were tailed, lizard- or snake-like animals. In some of them 
the notochord (back rod) persisted through life and was not entirely 
replaced by the spine, as in higher animals. Some were large and others 
small; some were fairly close to the modem frogs, and others suggest 
reptiles. One type had a shell or carapace recalling that of the armadillo. 

In these earliest amphibians, as in those of the present day, the young 
were hatched out in the water and breathed through gills in the tad¬ 
pole stage, while in adult years they became metamorphosed into true, 
air-breathing land-dwellers. Some of the modern amphibians, although 
possessing lungs, breathe through gills throughout the whole period of 
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their livesi some forms are devoid both of gills and Jungs and breathe 
through die skin and tiic miicuons membranes of the mouth. In a few 
amphibians^ the whole development takes place within the egg or within 
the body of the mother, and there is no metamorphosis. In the tailed 
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Origin and Evninlian ol Ike Human DtntiMn, fig. IS. l)j permission o( 
Journal of Denial Research.) 


nmnliitsiam. three eMemal gilb or. each side |>etabt until the dose of 
metamorphosis, while in some others diey e>;tsi only in earlier stages and 

arc afterwards replaced by internal gihs. 

In the Upper Cai boniEerims. some progressive amphibians succeeded 
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in suppressing entirely the larval stage of the development of young 
and, ivlthoui passing ihrovigli a gill-breathing aquatic phase, accom¬ 
plished their emiie embryonic and postnatal life cycle on land, Tims the 
reptiles developed from the amphibians. These earliest reptiles showed 
features iiuenncdiaie betw'een amphibians and the most primitive 
(monotreme) mammals. They w^cre land quadrupeds uutli limbs adapted 
for habittia! support and with pentadactyle (live-digit) leet indistin¬ 
guishable from those of tlie loudest mammals. Most of diem were small 
and subsisted ujK>n a diet of insects or llesh. !iome oE them possessed 
teeth that were not simple peg teeth—all alike fore-and-aft as in typical 
reptiles—but were tlifferentiated into cutting teeth (incisors), piercing 
teeth (canines), and grinding teeth (molars), as in mammals. From 
these maniinal-like reptiles of the f^ermian and Triassic periods sprang 
the first Efiie mammals. It js not |jos£ible to determine horn the letv 
fragmentary remains of earliest fossil mammals whether these first repre¬ 
sentatives of the class were monoiremes (egg-layers) or marstipials 
(jxnichecl mammals). It is quite certain^ however, llrat they were small 
and m.<icctivoToiis (insect-eating). 

A considerable body of fossil evidence [loints to an arboreal or tree- 
divellitig ancestry for all mammaU with the exception of the egg-laying 
diickhill and the spiny echidna, the lowly moiiotremes of Australia. 
The ancestral mammals w-cie all of small size, and, in additiou to having 
five digits on hands and feet, possessed the power of opj^osiug the first 
digit to the others. I his op|jH>siibihty has been retained and refined in 
the existing primates. Even in modem terrestrial mammals, the struc¬ 
tures of the wrist and ankle point to an arlx>real ancestry. 

Dr. \\\ D. Mattfiew' has argued that in early Cretaceous limes the 
flora of the land surfaces was relaibely undeveloped as compared with 
its present state» and that most animals were consequently aerial, am- 
plubions, aquatic, or arboreal. Toward the close of the Cretaceous pe¬ 
riod, when the clialk was being deposited, a great upland flora develo|>efh 
w^hich tremeiidcjusly increased the territory available for mammalian 
life, ft was at this period that many small inset livorous ancestral mam¬ 
mals forsook the trees and took to the ground, developing, on the one 
hand, into carnivorous and other groups in which the digits are provided 
with claw^s and. on (he other, into the hoofed and herbivorou,s group of 
ungulates. The insectivore ancestors of tfie primates were among those 
that remained in the trees. 

Our arl>orcal preprimaic ancestors must have been very closely simi¬ 
lar to the existing tree shrews of the feeder Insectivora. fnseciivores are 
small placental inanunaU wiib lecth adapted for an itiset'i diet* Their 
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general organiiation is very low. and in many resperts they retail the 
mar-supiah. They are bund in the tern|>erate and tiopital parts of both 
hemispheres with the exception o( Australia and South America. W hile 
most of them live on the ground, liome are aqtiaiic, and only a few are 
tree-dwellers. Tree shrews are somewhat stpiinel-like in appearance. 
They are covered with fur. and their long tails are adorned with a fringe 
of hairs. They apply the soles of the feet to the branches in walking, ami 
there are usually five digits on liands and feec terminating iii claws. In 
the modern tree shreu-s. thumbs and great toe-s are not opixiiable to the 
other digits, t he snout is long and pointed, and the eyes are directed 
sideways Ilie brain is very small, and its hemisplieres are smootii and 
not intricately ivrinkletl or convoluted eis in higher forms. Two sets ol 
teeth erupt successively—a milk set and a |HrriiianenL set. Several young 
are produced at a birth and fostered for a time m a nest. 


Cthnhing the Family Tree: Arhmeal I’refmmate Stage 

Some verv iinponain developiucms marked tiic adopiion of a tree 
hahitat on tlie part of tlie primitive inset livorc ancestors of ilic snlise- 
tiiiem primates. Wood lones has expitunded tliesc- tlialiges iiiost hrii- 
liantlv and eoiivincingly in Itis hook Arboreal dl,.n,and I shall emhody 
his dexiuctions in the account of this early phase of mammalian cvoln 
tion. The ability of the primitive terrwtrial mammal to adopt an arlaa 
real fife was prolxtbly dependem, to a sreal extent, tipon its 
clambering over ofrstades that lay in its path on the potit.d, rhis skill 
ill elambcring and even in iree-elimhing is heaiildiilly excmplilicd m 
vertebrates as loiv dotvn in the stale as the tailed amphilnaiis; indccti. 
Wood lones thinks that the tree frog* arc perhaps the most skilled itee- 
dimbers in all the vertebrate series. ,4 less talented amphibian or nn- 
spectaliaed reptile, such as the tvatcr neii'i, .naiends an ohstacle by ap- 
I'lyine its feet to the surhee ivithotit attempting to grip it with its nails 
or claws. .4s it progresses upward, it repeatedly reachR ahead will, one 
of its fore limbs for a new hold, and the weight td the body is temporarily 
thrown upon the bind limbs. The part of the tore limh that t orresponds 
to onr for^ttn has the ,tower of rotation, which allows the palm of the 
■•hand” to be applied to any surface that may offer a neiv hold at ahn<«l 
any angle- Tlie supporliiig of the weight upon the hmd hmbs and the 
reaching for holds will, the fore linths brings almnl the first speiialiM- 
.ions in function of these limbs. The fore limbs are on the way to be. 
coming arms, and the bind limbs are doomed to reman, supporting 
mcn^bers—legs. 


i;p tHK 


The ihird segment of the Hnihs in priiniiive mammals retains the 
Rve moljile digits found in moHeni, unspedali/,ed reptiles and in ex- 
tinci, geiiernlked reptiles and amphibians, [n the fore limbs, these five 
mobile digits are attached by a llexible urist to a roiaung forearm. The 
jx>s 5 ibi!ities of grasping by means of stich a fore limb are almost nn* 
limited. The fingers may be flexed toward the palm or extended; the 
thumb may be opposed to tlie other digits; the whole hand may be bent 
upward or dotriisvard at the svrisi ami turned insvard or out wards by 
means of tlie rotation of the outside hone of the forearm (the radliisl 
over the inner bone {the ulna). Combinations of these varied movements 
of the fore limb in its several parts render it a perfect preliensile 
organ. 

Wood Jones has pointed out that the retention of this primitive and 
mobile fore limb is a pi‘eret|uisitc for a ]Terfect adaptation to life in 
the trees. Any considerable luili^atiun ol the fore limb as a supporting 
organ in ivalking ujjon the ground inevitably results in a stiffening 
and stabilisation of its mobile elements Loss of freedom of movement 
and retiaction of digits accompanies this four-footed, ground-tvalking 
specialization. .Animals that have become adapted in this quadrupedal 
direction may attain great skill in tree<limhing as a secondary modifica¬ 
tion by developing specialised claws with wfiich to dig into the hark 
of trees. But only t!ie animal that retains the primitive vertebrate ar¬ 
rangement cjf iive flexible digits can close its fingers over branches and 
attain a perfectly adjustable giasp. Tlie development of this prehensile 
limb in irce-climbing makes ]x>ssible the eventual utilization of the 
hand and arm for the skilled movements that have brought about man's 
unique position as the master mechanic of the animal world. At a 
much earlier stage than that of tool-using, tlie power of grasp developed 
by primitive mammals in tree-climbing was employed for seizing fruii, 
leaves, insects, or what not, and conveying them to the animal's mouth. 
When the insectivorous prcprimaie hecaine a hand-feeder and a ma¬ 
nipulator of objects, it opened up for its decendants a new route of 
evolutionary progress which eveiuually led to man. However, this rotite 
was not mandatory, many hand-feeders did not take it. 

Tlie head end points the way in progressiem of vertebrates and quadru- 
|>eds: the fore limbs go lirst and the hind limbs follow after. The fore 
limbs are nearer to ihe central part of the nervous system—tlie brairl^— 
and to the organs of sight and smelt: The hind limbs are nearer to the 
center of mass of the body and are in the neighborhood of the excretory 
orifices of the body rather than those wdiich arc ingestive and respira¬ 
tory. Tlie fore limbs are situated for purposes ol investigation and 


69 


THE PRIMATE LIFE CYCLE 
defense conveniently near to the front door; the hind limbs support the 
rearrvard o|>enings. 

In the early tree-climbing mammal the fore limb was an exact counter¬ 
part of the hind limb. The differentiation of the fore and hind limbs 
was brought about by their separate functions in climbing, as affecting 
the head end and tail end |)ositions of the resi>ective pairs. The fore- 
limbs in an arl)oreal climber tend to take on a sus|)ending as well as a 
grasping function. The suspensory function does not appertain to the 
hind limbs, unless the animal forms a habit of hanging head downward. 
On die other hand, as Wood Jones shows, the weight of the body is sup- 
|>orted by the hind limbs during the intervals of reaching out for new 
holds by the fore limbs. But this sup|>orting function of the hind limbs is 
not identical with that of the limbs of ground-dwelling animals. For, in 
the tree-climber, the Ic-gs, though extended, are not straightened out and 
stiffened into stable props; they arc kept in a partially bent or flexed posi¬ 
tion. The soles of the feet are turned inward against the rounded sur- 
face of the branch, and the great toes are directed inwards and in op|)osi- 
tion to the lesser toes, which are curved to accommotlate themselves to 
the outer convexity. Thus, a grasping function of the feet tends also to Ir- 
developed, which, in some cases, may attain a perfeition etpial to that 
of the hands. In some of the lemurs, the New World monkeys, and in 
the orang-utan, this grasping function of the foot has iRen combined 
with a habit of hanging by the feet, which renders these primates truly 
(luadrumanous or "four-handed. 

But. in most of the lower primates and in the Old World monkeys, the 
hind limbs have sacrificed some of their mobility to stability in sup 
porting the body during the climb, and. in many arlroreal animals, they 
have been strengthened and specialized foi springing and leaping. Tak¬ 
ing off from the hind legs in leaps from Imugh to trough tends to 
strengthen and to stabilize these memlRrs but also to restrict their lateral 

flexibility. 

The development of a suspensory function in the hind feet tends to 
prevent the clear differentiation in function of the fore limbs. In this 
connection Wootl Jones observes that lemurs and .American monkeys 
climb up a tree head foremost and climb down again head-first, whereas 
the higher primates, in whom the stabilizing and supporting function 
of the hind limbs has developed, like man. climb up a tree head-first and 

walk down or back down, stern foremost. 

The thigh bone, or femur, in the hind limb corresjxmds to the hu¬ 
merus. die Ix^ne of the upper arm (Fig. 3). The paired bones in the 
leg are homologous with those in the forearm—the tibia, or shin bone. 
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’ivith the radius, or cmier boneoF the forearm; the fibula, or outer boneot 
the kg, witli the ulna, or inner Ikjiic of the second segineiit of the fore 
limb. In the Fore limb, the radius rotates over the ulna, thus allowing the 
palm to be turned forward or backward, A similar |WAver of rotating the 
tibia over the hbula existed in the primitive land vertebrates, btit this 
mohility of the lower segments of the hind limb was saerifited, to a great 
extents e%Tn before the arboreal stage, in order that the hind end ol the 



Fij?- 3- Sketemn rtt ieitmr, showing hoEnotog^ics o| fore and hind liniljs. 


body might be supported dear oi the ground, in the tree shrews and in 
the priijiaies, because oi the grasping function ol ttie feet in climbing, 
the two segments oi tfie lower liinfi have been retained in a separate 
and wel hdeveloped stale, and some slight [jotver of rotation has also 
survived. In stjnie ol tlie arfiuieal marsupials, the powTr ol rotation of 
the tibia over the libiib rivals that of the bones of the lorcamu How¬ 
ever, in terrestria] ipiaifrupeds, the poiver ol movement between ifie 
paired bones of the second segments of both fore and hind limbs is early 
lost, and the ulna in the lore limb and the hbula in the hind limb tend to 
become fused ivith the surviving bone or to disappear entirely. Thus, 
power oi niovemeni is satrihted to firmness of stipi^jrt, and the pos¬ 
sibilities of a grasping organ aie lost. 
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Smelling and Handling 

Even more important than the modifications of tlie limbs that resulted 
from the adoption of an arl)oreaI habitat were the changes that took 
place in the organization of the brain. In its early embryonic condition 
the latter consists of three hollow expansions of the neural tube, called 
the forebrain, the midbrain, and the hindbrain. The cerebrum con¬ 
stitutes the larger part of the forebrain in adult life; the cerebellum, pons 
Varolii. and medulla oblongata are the principal parts of the hind¬ 
brain. The midbrain forms only a small |)art of the whole. 

The cortex (“bark”) of the brain is the layer of gray matter investing 
the cerebral hemispheres, which is also called the pallium ( cloak ). 
The development of higher types of brains is largely a matter of the 
increase in size of this cerebral cortex. In general terms, the primitive 
mammalian brain must have consisted of a collection of ganglionic 
masses, each one allotted to a particular sense or a particular function. 
Impressions from various sense organs come to the different parts of 
such a brain, which are in free communication with each other, each 
impression passing through a definite channel to a specific area of the 
brain. In addition to these ganglionic masses, there is. on each side of 
the brain, a small cerebral hemispliere. within the cortical covering of 
which lie all the possibilities of evolution. The function of the cortex 
is to receive, sort out. and store away impressions that come to it from 
the sense organs, not only in order to modify present behavior, but also 
to serve as a recording apparatus for reviving in memory the impressions 
received in association with other simultaneous impressions and their 
responses. It is. in short, an organ of associative memory, into which 
pathways from all the sense organs lead and arc blended in such a way 
as to evoke consciousness and memory and to provide a basis for jiidg- 
ment and subsequent behavior. This unitary organ of the physical 
processes, which corresponds to the psychic state oj con^iousness, liM 
been called by Sir Grafton Elliot Smith the ncopallium.* “Neopallium 
signifies the newer part of the cerebral covering that develops with the 
growth of higher sensory and associative brain functions. 

The various sense impressions receive representation in the cerebral 
cortex, one by one and in a definite order. The sense of smell, or the ol¬ 
factory sense, was first to receive cortical representation. Sharks have 
large olfactory bulbs separated by long stalks from the cerebral hemi¬ 
spheres. The roof of the latter, or pallium, has no cortical structure but 

♦ Smllh. ExxAution of Man, p. 52: abo Smithsonian Report for 1912. pp. 555-572: "The 
Natural Subdivision,** p. 451. 
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is composed of ncnous tissue. In bony fishes, the smelling apparatus is 
suppressed, but the visual apparatus is greatly developed. The pallium 
is non-nervous. In amphibians, the brain is of a low type, but there ap 
pears, probably for the first time, a small mass of cells in the median wall 
of the pallium that is the rudiment of a cortex. This earliest cerebral 
cortex is formed in connection with neurone chains coming into the 
central nervous system from a patch of olfactory cells on the surface 
of the head. The region of the cerebrum thus develo|>cd and consisting 
of the oUactory lobe and the hippocampal formation is called by Elliot 
Smith the archepallium because it is the most ancient portion of the 
pallium or cerebral Cloak. .As has been noted, the olfactory lobe of the 
archepallium is well formed in sharks. The reptilian cerebrum pos¬ 
sesses. in addition, the marginal hippocampal formation of the cerebrum, 
but both parts are olfactory in function. Only in the mammals has the 
new part of the brain, the neopallium, any extensive development. The 
primitive mammal was provided witli an olfactory cortex of the cere- 
i)rum but probably little more. Smell impressions are the most important 
for such a lowly mammal, and the guidance of the olfactory sense is most 
useful to a small **land-grubbing‘* animal, whether in a search for focxl 
or in recognition of friends or enemies. Sir Grafton Elliot Smith 
says: 

“Thus the small creature’s mental life was lived essentially in an 
atmosphere of odors, and every object in the outside world was judged 
primarily and predominantly by its smell. The senses of touch, hearing, 
and vision were merely auxiliary to the compelling influence of smell. 

“Once such a creature left the solid earth and look to an arboreal life 
all this was changed, for away from the ground the guidance of the 
olfactory sense lost much of its usefulness, life amidst the branches 
of the trees limits the usefulness of the olfactory organs, but it is favor¬ 
able to the high development of vision, touch, and hearing. Moreover, 
it demands an agility and cjuickness of movement that necessitates an 
efficient motor cortex to control and cocirdinate such actions as an ar¬ 
boreal mode of life demands (and secuies. by the survival only of those 
so fitted) and also a well-developed muscular sensibility to enable such 
acts to be carried out with precision and (]uickness. In the struggle for 
existence, therefore, all arlxireal mammals, such as the tree shrews, suffer 
a marked diminution of their olfactory apparatus and develop a con¬ 
siderable neopallium in which relatively large areas arc given up to 
visual, tactile, acoustic, kinaesthetic, and motor functions, as well .is to 
the purpose of providing a mechanism for mutually blending in con- 
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sciousness the effects of the impressions pouring in through the avenues 
of these senses.” * 

Wood Jones points out that in the primitive terrestrial insetiivorcs 
there is found a bewildering complexity of scent glands, but, in the 
stocks that are arboreal, these glands diminish in number because of 
their uselessness. Thus the result of the preprimates adoption of an 
arboreal life was a cessation of the habit of * nosing and snifling through 
life and a higher development of the visual, auditory, and tactile areas 
of the cerebrum. 

Another effect of the waning importance of the olfactory sense in the 
newly arboreal mammal was a loss of the functions of the projecting 
snout that is typical of lower mammals. It is obvious that a primitixe land- 
dxvelling quadruped needs a snout or mu/zlet first, lK*causc, if it is guided 
largely by the sense of smell, its nose should jHjiiit the way. The nose 
should come first, and the eyes should follow after at a respectful dis¬ 
tance. Secondly, if all of the primitive creatures four extremities arc- 
engaged in locomotion, its nose must be used also lor touching things and 
conveying tactile impressions to the brain. The animal finds out alK)Ui 
things firstly by "nosing" them—bumping into them xvith its nose 
secondly by smelling them. Wo<xI Jones s;iys that the anterior tip of the 
body is used for "feeling out" objects in lower forms of aniinal life¬ 
long before a real nose develops. He therefore considers the tactile func¬ 
tion of the snout as primary and the olfactory function as secondary. It 
is well known that special tactile organs are lodged in the snout region 
—among them the "feelers." "whiskers." which are spc-cialized tactile- 
hairs. .Another reason foi the projecting muzzle lies in the necessity ol 
the animal's grasping its food with its jaws—the gn^azing or browsing 
habit. If a creature is to seize its food with its teeth, it is obvious that the 
jaws should project well forward from the visual plane. Otherwise the 
animal will get its eyes in its fotnl and will Ire a blind feeder. It must 
see what it is eating, and it must not only keep its eyc-s on its food (rathcT 
than in its food), but also keep a lookout for enemies without inteV- 
rupting the feeding process. 

riie free use of the hands for touching objects and conveying them to 
the nose, where they may l>e smelled, and to the mouth, where they may 
be tasted, relievc-s the snout of its tactile, grazing functions. The utiliza¬ 
tion of the hands for the examination of objects also extends 
ploymeni of the visual sense, since the objects in ciuestion may Ire held 
uu before the eyt-s and brought more easily into the held of sight. Once 

* Smilh. op. at.. 1912. pp. 561-562. Abo qiioictl by Wood Jones. Arborrai Stan. pp. I5S-154. 
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the prinuLive niarumal became arboreal and began to sit up in the trees 
or 10 squat upon iis liiiid legSj, the forelimbs were to some extent freed 
for these tactile and food-coiieeying luncitijn!t< Ilut tlie preliiiiiiiary step 
to iliJs 'einancipaEiori of the fore limbs," as Wood [ones calls it, was 
tile titihzation of the fore Imib in reading Hihead for holds in dhnbingH 
the developing oF the power of opposition of the tfiunib to the otlier 
fingers, and the resting of the body weight upon tiie fiind limbs ivhile 
the fore JimF>s and proto-hands were exploring ahead and above* 

Such specialization of the hands as tactile organs and foodnconveyers 
lias been partially realized in the protO’primate insectivores and in other 
arboreal storks, including such rodents as the 5 C|uirrels, In the latter 
animals and in others, the paws are used to convey food to tine mouth 
and to bring oFyjects into the line of vision for examinaiioUt but, because 
of the absence ol opixssable thumbs and tlie presence of claws, die fore 
limbs ha\'e not attained perfection as grasping organs; nor can they be 
used to the same extent for tactile iniormation. 

Another result of the adoption of an arixirea! life by the preprirnate 
was the reduction in the number of offspring produced at a birtJi. l*ower 
vertebrates, such as amphibians and reptiles, produce numerous litters. 
The females lay niaixy eggs and deposit tliem in sand or in water, leaving 
them to be hatched out by the lieat of the sun or fiy some other means. 
The young receive little or no parental care and are born wdl-deveioped 
so that they are able lo fend lor themselves. Survival is that of the Fiuest* 
Primiiiie ground mammals, in spite of tlie fact ill at the young are born 
in a more helpless condition and iiuisi be nursed at the breast and othcr^ 
wise require partnial care, also proiiiire large liilers. The ground¬ 
dwelling insectivores have large hmiilies. Centetes, the Madagascar 

hedgehog, according to ’Wood Jones, produces twenty offspring at 
a birth. 

But life in the trees is incompatible with multiple births. If the 
activity of an arboreal life during pregnancy is not conducive to the 
reduction of the number of offspring al any rate the difficulty of 
caring for a l3.r^e number of young siiiuiltaneoiisly in a iree might 
effect such a limitation of numbers, 1 he arboreal insectivoces (tree 
shrews) beget three or four young at a birth, as contrasted with the 
much larger liners of die ground-dwelling memhets of the same order. 
The loivesi primates* such as femurs, often prexftice two young at a 
birth; the lowliest of the New World monkeys, the .narrnoseis. usually 
have three young at once; but in the rest of the monkeys, and in the 
Jiigher forms, one young at a time is a rule* The num!>er of pairs of 
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breasts oil the mother's body is reduced in accordance witli the diminisli- 
ing number of offspring produced at a single pregnancy. Only iINterates 
liave litters. 

The principal changes in ilte inseciivenous prepriniatt tliat resulted 
from tating to a life in the trees haie been described. Such an in¬ 
sectivorous preprimate irould he small, furryt tvitii a long tail and a 
projecting, pointed snout; the females would have two or three p.airs of 
breasts; tJie limbs would be pcntadaciyle or five-digited, with the re- 
tent ion of some potver of opposition of the first digit to the others and no 
speirialized clascs; tfic second segment of each limb, but particularly of 
the fore limbs, would be capable of rotating; the teeth would already 
have been dilTereniiaied into incisors, canines^ and molars; the brain 
would be small, with little or no development of the neopalliiim, the 
largest area of the cerebral cortex being devoted to the sense of smelL 
Hoivercr. as compared with the ground-dwelling insectivorei much 
larger areas of the growing neopatlium would he allotted to the tepre- 
semaiion of the visual sense, hearing, and feeling because of the grow 
ing demands made upon tliese senses by arlioreal life^ 

Ttie transition between the tree-dwelling. unspeciaUzed insectivore 
and primitive lemnroids is so slight that often there is doubt wliethet 
Eocene fossils are inscctivores or primates. The recent tree sfvrcivs have 
feet and limbs less specialised for arboreal life than had probably the 
pre-Tertiary ancestors of the primates, hm a number of fossil Palaeoccne 
forms seem to be intermediate beliveen insectivores and lemuroids. 

The earliest fossil primates clearly identilied as such arc tiic lemuroid 
families of Notharciidae from the base ol tlie (.ower Ecu'ene in .America 
and the related European Adapidae* also from the Eocene deposits. The 
earliest American Notliarctidac were tiny beasts, smaller than the exist¬ 
ing tree shrews. Their brains w'ere smaller than those of present lemurs, 
but otherwise they had much the same structure. Certain fe.nurcs of the 
teeth of the European Eocene lemnroids make them more prol>ablc' 
ancestors of the existing lemurs than the con tern pfira neons American 
lemtiroid group. By the middle of the Eocene period in America, some 
of the lemuroids had become as large as the modern howler monkeys, 
which are the biggest of the .New W^orld primates." 

The modern lemurs have descended from ifiese Teriiary primates 
with s<>rne few rnodiFications, usually further developments of temlencies 
already foreshadow'ed in the Eocene ancestors. 

• With ihc ptisatblf exccpijoii ot the inccmipletely auihcniicaicd fianc spider monkey. 
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Sitting Up and Looking /Iround: Tarsioid Stage 

The larsioids are first Found in the de|X)sits of the Lower Eocene 
period in Europe and North America. They represent a stage of primate 
development almost, if not quite, as primitive as that of the lemuroids. 
but they constitute that more progressive primate group from which 
higlier forms and perhaps (ultimately) man were derived. Both the 
modern Earsius and the fossil tarsioids are diminutive in size, not much 
larger, in fact, than a mouse. Their most noticeable external characters 
arc their shortened snouts and their immense eyes, which are not so 
lateral in position as in lemurs and lower mammals but arc brought 
more to the front of tlie head as in the higher primates and man. 

In the modern tarsier, as in the fossil tarsioids, this snout reduction 
and the more frontal |x)sition of the eyes seem to be associated with 
the emancipation of the fore limbs, with hand-feeding, and with the 
diminishing importance of the olfactory sense. 

\ freedom of the fore limbs sufficient to stimulate the fonnation of 
a habit of hand-feeding seems not to have been attained in ordinary 
lemuroids because of their retention of a (piadrupedal, pronograde |X)si- 
tion and mode of progiession in the trees. The larsiers went lieyond 
the lemurs in adaption for arlioreal life by adopting a sitting-up posture 
and a hopping mode of progression. .\s has been mentioned in a pre¬ 
ceding set lion (p. Ifi), the modern tarsiers hop from bough to l)ough like 
miniature kangaroos. Their hind limbs are modified for this method of 
locomotion in that the tarsus (loot-arch) is tremendously elongated, and 
the toes are provided with sucker-disk pads to enable the animal to 
secure a linn grip iqxm the Ixuighs. It is not, however, the leaping habits 
of the animal that are probably rcs|)onsiblc for the adoption of hand¬ 
feeding. but rather the habit of sitting erect in the branches instead of 
remaining iqwn all fours. Nevertheless, it is reasonable to suppose that 
freeing the fore limbs entirely from the locomotor function is likely to 
result in an improvement of their prehensile utility, providing that the 
hands have not been previously specialized for locomotion iis they have 
been, for example, in certain stpiatting and hopping rodents, marsupials, 
and other animals. 

One is here faced with a constantly recurring difficulty of interpreting 
cvolutionar)’ changes—that is the distinguishing between cause and 
effect. For example, in the present instance, we do not know whether 
tarsiers use the hands for feeding because the latter have been emanci- 
patc'd from locomotor functions or whether, on the other hand, the 
sitting-erect |x>sition and the hopping gait have resulted from the forma- 
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lion of a habit of hand-feeding promoted or necessitated by a reduction 
in snout length that may have been a sjjonianeous non-atbptive variation 
in the stock. Some authors tend to regard evolution as essentially a process 
of cumulative functional adaptations, but there arc grave biological 
difficulties in the way of the general acceptance of such a view. Others 
adhere to a theory of multiple s|X)nianeous variations in the evolving 
slocks, hereditarily transmitted and miraculously selected through sur¬ 
viving generations in such a way as to simulate direct morphological 
adaptation. A complete dependence upon siu h a theory of esoluiion 
involves one in incredible absurdities. Clearly, l)Oih siews must 1)C 
combined in some way or other, and usually it is quite impossible from 
available knowledge to dogmatize as to the causation of an obsersed 
morphological change in any direction. Who can tell which is the cart 
and which is the horse? 

While it is entirely probable that hand-feeding resulted from Wocxl 
Jones’ "emancipaiion of the fore limbs." it is by no means inevitable 
that arboreal life brings alxmi such an emancipaiion. nor that hand- 
feeding is a necessiiry result of release of the hands from the lot omoior 
function. 

ARain. the disuse ol any part oi an orRan is likely to result in the 
atrophy and shrinkage of the part disused, hut it is perfectly conceivahle 
that a reduction in sire or an alteration in fortn ol an orgttn may 
originate as a variation, non adaptive and tpiite dissociated from func¬ 
tion. The greater freedom ol the fore limbs in tarsioids and the adoption 
of hand feeding, as contrasted with the more <iuadruiKtlal habits of 
the lemur, may be the result of the tarsioid organism’s following a line 
of development which, in the first place, was marked out by inherent 
morphological peculiarities and thus conditioned a habit. 

.Associated with the reduction of the tarsioid snout is the displace¬ 
ment of the eyes from the lateral toward the frontal plane—a change 
that is a preretiuisite ol stereoscopic vision (Fig. I C. D). It seems to me. 
however, that it would lie very r.vsh to assert that the frontal position 
of the eyes is. in any sense, an effect ol the shortening of the muzzle. Nor 
is it apparent that the cl.»ing of the back wall of the orbital o,>ening. 
wltich is characteristic ol tarsioids and of all higher primates but is 
absent in the lemttroids. is mechanically conse<iuent u|H>n the recession 
ol the snout region. In the balKKUt. there has been a secondary and 
tremendous elongation of the snout, quite unaccompanied by .any latera 
displacement of the orbits or liy any rethu tion in the Ixmy hinder w.a 
of the orbit. If I were to evoke any methaniial factor to explain the 
frontal position of the tarsioid orbits as contrasted with those of lemurs. 
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I should be inclined to lay emphasis rather upon the reduction of the 
inter-orbital space that may have been associated with the diminution 
of the olfactory sense, since the upper portion of the nose is the seat of 
that sense. .\s a matter of fact, certain short-nosed lemurs, such as lorises 
and galagos, exhibit a displacement of the orbits toward the frontal plane 



Fig. 4. Snout projection and brain case development in the lemur and tanier. A, side 
view and B. top view of lemur skull showing protrusive snout, laterally directed 
orbits, small brain case. C. side view and D. top view of a tarsicr skull showing 
reduced snout, enlarged and frontally directed orbits, large brain case. 

etjual, or almost equal, to that shown in the tarsiers, without, however, 
any concomitant growth of the fK>st-orbitai partition. 

It seems more reasonable to ascribe the frontal shift and the enlarge¬ 
ment of the eyes in Tarsius to an increase in importance and a special 
de\elopmcnt of the visual sense and to an associated reduction of the 
olfactory sense. Tarsius does not possess completely frontally directed 
orbits, although the displacement toward the frontal plane and the 
enlargement of the eyes is so marked as to make it probable that the 
fields of vision in the two eyes overlap in this animal. 

In the higher primates there is always a yellow spot (macula lutea) 
on the back of the retina almost directly in line with the center of the 
pupil the optic axis. Within this yellow spot is the area of most acute 
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vision. AVIien we look at an obiect witEi Iwili eyes having the optic axes 
parallel, the image of the ohjeti falls upon tEie t^vo yellow spots, and it 
is seen as one object. In order to see a single object with the two eyes as 
one image, it is not necessary, however, that the ttvo images fall upon 
the two yellow' spots: an object is single if its images fall upon cor¬ 
responding points of the retinae of the two eyes. The higher primates 
have yellow' spots on the retinae of ilie eyes anfi incomplete crossings of 
the fibres of the optic nerve that enable them to ftJCns objects on tor- 
responding pKiints of the retinae by moving their eyes alone. Tarsius has 
no yellow spots, and the crossings (dectissations) of the optic nerve 
fibres are complete, so that it moves its head as a whole in order to see 
objects prtjperly. narsiiis can rotate its head so that it looks directly back¬ 
ward, but it apparently tines not move its targe eyes. 

The specialization of vision in Tarsius and its large eyes, perhaps 
eonsetpient iipoi'i its ncK^turnal liabits, are connected also with a very 
much enlarged visual area in the brain corEe?t (as compared with lemurs 
or tree shrews). .As the visual areas are situated in the hinder or wxipital 
portions of the neopallium, tlie increased coTtical area devoted to this 
sense inipression brings about a prolongation backward ol the occipital 
lobes of the brain so that they overhang the cerebellum, as in higher 
primates and in man. This overhang of tEie occipiuii lobes is absent in 
lemurs and in lt>wer mammals. The olfactory bulbs of the brain are 
smaller in Tarsius than in lemurs and Tetaiivcly larger than iii the 
higher primates. Evidently, the sense of smell has degenerated. Hearing, 
however, has a larger cortical representation in the brain of the tarsier 
than in that of the lemur. This is ihonght by some authorities to be a 
result of the increased mobility of the head in the erect sitting or hop¬ 
ping animal, whkb enables it lo turn its head with greater facility to 
catch sound waves than is possible in the case ot a long-snontcd, prono- 
grade animal. Peiha|j 5 head-swiveiing is more elhcieiu than earcocking, 
W'ofxl Jones has suggested that, when any definite area of the brain 
is the seal of a we 11-tielined sensation or sensibility, the motor center 
that governs the movements of the parts most iniimaiety related to that 
sensibility will be in dose proximity to that area of the brain in which 
the sensory center lies. Accordingly, he supposes that, since olfactory' 
sensations are first to receive cortical representation in the neopallium, 
the snout tactile area will be in immediate proximity to the olfactory 
area, and, since the mouth is assot iaied with the snout, the sense cif taste 
and the snout-movement center will also he in the same neighborhood. 
He then reconsirucis a hypotheiit at primitive neopllial area—a cortital 
region near the olfactory archepaHiuni conmining centers devoted to 
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tlic ''storings sorting, and associifitkHi of impressions of taste, snout sensa¬ 
tions, and snout rnovemeiiEs.’' 

When the hand is added to the snout as a tactile oJ^n, it is probable 
that a haiuUtactile area will be developed on the neopalliimi beyond 
that devoted to snout touch, with a eorTes|x>nding motor area in prox 
iniity to it. It is the opinion of Wood Jones that tiie development of the 
hanri as a tactile organ will be coryclated tvith an increased pou^r of 
sision and an increased visual area in the brain cortex, since the liands 
are used for bringing objects into closer proximity to ibc eyes so that a 
clearer impression of them may l>e gained* Add to this fact the very 
reasonable assumption that visual imprecision and tactile impression 
from the hands will be sinitilianeons and correlated and svill give rise 
to associations of tom b and sight that rvere previously tactile-olfactory 
sensations. 

The same author en’iphasi/cs the luller realization of its own anatomy 
gained by an animal that can move its head easily and readily in almost 
any direction, so that it can seer most parts of its fiody and can al5€> nsc its 
hands for tactile exploration of all of its bodily parts. Such an animal 
as a horse can have but a limited knowledge of its external anatomy, 
since this knowledge is restricted by the parts it can touch wit It its nose 
and see with its eyes. On the other hand, in an aboreal animal with 
emancipated tactile hands, wdth a free moving head» and with stcreo- 
seopk vision, a complete knowledge of its own bodily parts is naturally 
acquired* Wood jones, therefore, supposes that certain ^^ass<xiaiion'' 
areas of tlse brain, that dtwelop in the arboreal mammal in conjunction 
with the enlargement of the conical areas devoted to sight, loneh, and 
mo^'enlent, arc "pictured movement areas" in which are represented 
movements of those parts of the lx)dy of whirli the animal has a concrete 
and definite knowledge* And. as in ntan. for example* certain areas of 
tlie neopall iiim are devoted to sensory and motor areas of the forearm* 
the leg, the thigh, the knee, el cetera, so to these centers the impressions 
of "pictureti parts" are addetL Movements of different parts only are 
represented in the brain cortex, since it is generally agreed that mustdes 
are not in themselves either realized by the animal or represented in 
the cortex. The higher lire development of the bniin, the mote com¬ 
pletely are the conscious niot emcnts initiated in these areas that assexiiate 
sensory impressions with movements of tiic part realized to be concerned. 
In man all voluntary or pictured rnovcmenis are affected by iniury to 
these areascif t!ie brain. In the lower animals this is irne to a diminishing 
extent in correlation with the reduction of these cortical areas and wdlh 
the decrease in the animars knowledge ol its own external anatomy* 
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This theory, then, supposes that the pictured iiiovcinent areas oC the 
brain have developed largely as a result of the arlx)real primate s using 
its hands for touching and exploring itself, and moving its head al)out 
so that it can see and feel and appreciate all parts of its bcxly. 

In the F.ocene period of the Tertiary epoch, the tarsioids were already 
differentiated into American and F.uropean groups, each comprising 
several different genera. .\11 were, at first, very small in si/e, and some 
had begun a precocious specialization that rules them out fiom the 
direct ancestral line of liigher forms. Indeed, it is not certain that tlie 
existing Tarsiiis spectrum is descended from any fossil tarsioid form 
hitherto discovered. 

But from some similar large brained, short-jawed, arboreal-hopping 
tarsioid, which used its hands for prehension and feeding, and which 
had already developed the visual and auditor^' parts of the neop.illium 
at the expense of the olfactory archepallium. the .Anthro|X)idea. including 
New World and Old World monkeys, anthrojxrid apes, and man. have 
certainly evolved. 

Branching Out: Monkey Stage 

At the end of the Focene period, the primitive tarsioids suddenly 
branched out and grew up into higher forms Iwth in .America and in 
the Old World. Some of the American tarsioids wandered into South 
America and there gave rise to the existing families of New World 
primates—the Cebidae. or .American monkeys, and the Hapalidae. or 
marmosets. 

*Pbere are only two or three fossil monkeys Irtim the NIiocene de¬ 
posits of South America that serve to bridge the gap l>etween the modern 
New World primates and the early Focene fossils. The most imjx>rtant 
changes in the tarsioid ancc-stors leading to the development of the 
modern .American monkeys were a rapid expansion in the size of tfie 
brain, es|>ecially in its breadth and in the development of the frontal 
region, and a growth forward of the outer Iwrders of the orbi« so that 
the eyes were brought into an almost completely frontal position. The 
face was shortened and retracted under the orbits, uhich are smaller 
than those of tarsioids and with more nearly complete back walls. Up to 
this point, the changes that protluced the American monkey from the 
tarsioids are substantially identical with those that must have taken place 
in the development of the higher Old World forms. But the ancestors 
of the American Cebidae f)eg;m to develop very long canine teeth, and 
in many of them the tails fjegan to be adapted for coiling about Ixjughs. 
thus providing them with a fifth prehensile organ ver>' useful in arlwreal 
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life but restrictive in the ptistutal habits that vvere a consequence of this 
new development. The truly prehensile tail, found in the American 
monkeys alone of all the priinaies. has a turved tip. the concavity of 
which is naked and serves as a tactile as well as a prehensile organ* The 
devebpineni of t!ie caudal member for this purpose encouraged a habit 
of hanging by the tail head-downward. W'hich leiided to make of the feet 
suspending rather than supporting members and militated against the 
possihility of a bij>ed gait or an erect posture. 

In the spider monkey (Aielcs) alone of all the Cebidae. the habit of 
ssvinging by the arms from bough to Ixnigh brought about certain 
bodily modiiications that suggest those of the anthropoid ajies* Results 
of this arm locomotion are the elongation of the fore limbs, strong de- 
velopmeni of the collar bones, and a tendency for the chest to be flattened 
from front to back. How'ever, the habit of swinging front bough to bough 
by use of tlie arms was followed liy unfortunate effects upon the hands. 
The lingers became elongated and curved in a hook-like fashion, and 
the thumb, no longer opposed to the other digits in the strings from one 
branch to another, degeiieiated and became reduced to a mere vestige. 
T'fius the tactile delicacy of the hand and the precious power of oppos- 
ability of the thumb tvere sacrificed to a suspensory and locomotor func¬ 
tion* None of the anthropoid apes, altliough using the arms to a great 
extent for tree locomotion, have similarly lost the thumb, although it is 
small and perhaps tiegeneraic in all of them. The j>ossession of a perfectly 
prehensile tail* in the case of the spider monkey, tended to transfer to 
that caudal memlHr some of the tactile functions usually retained by 
die hands. The tail is also used, it is said* lx>th to convey objects to the 
mouth and as a pioneer preliensile organ, being held before the face 
and often giaspiiig bouglis before the hands lake hold* In this animal 
die tail may be said indy to "wag the dtjg," and. although useful in the 
trees, it brings about bo<iily specializations that limit evoltilionary pos¬ 
sibilities* 

The New World families of primates are often called "Tbtyrrhim'’ 
because their nostrils are widely separated at the base and tend to look 
outward, wdiereas in the higher primates of the Old W'orld series the 
opposite nostrils are close together and lcH.>k downward, whence diese 
latter are called the ‘‘Caiarrhini*” These differences are probably not 
due to adaptation but are inherent stock variations that have no hearing 
upon the respiratory, olfactory* or tactile funciions to which the noses 
in the two groups are pot. Such non-adaptive variations are significant in 
proclaiming diversity of descent* 

The .American monkeys and marmosets represent a higher stage ol 
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primate evolution than the lemurs and the tarsier in that the brain is en¬ 
larged and stereoscopic vision is fully realized. But in other important 
features, such as the development of a prehensile tail and, in the case of 
the marmosets, the retention or redevelopment of claws, they have 
strayed away from the paths of progress that lead toward the highest 
primate fonns. They do not offer an example of a stage through which 
man’s ancestors passed, nor can they he said to be, in any sense, forms 
ancestral to man. 

While the .American monkeys were evolving from tarsioid ancestors 
in the New World, a much greater and more important differentiation 
of the more progressive tarsioids of the Old World was giving rise to 
the Cercopithecidae (the Old World tailed monkeys), the Hylohaiidac 
(gibbons), and to the Simiidae (great apes). The earliest ancestral catar- 
rhine monkey occurs in the deposits of the l.ower Oligocene in the 
dried-up lake bed of the Fayum, Egy pt. Palaeontologists are certain that 
this ancestral catarrhine w’as derived from a tarsioid form. Parapiihecus, 
the fossil monkey in question, is represented only by a lower jaw and 
some teeth. The size of the ptirts preserved indicate an animal smaller 
than any existing Old World monkey. Its teeth and jaws are alxuit half 
as large as those of the gibbon, the smallest of the anthro|x)ids. It is 
fortunate that the mandible or lower jaw is the most time-resisting bone 
in the Ixxly, because from it and from the even more durable teeth a 
palaeontologist can obtain a iK’tter idea of the general form and habits 
of an animal than from any other skeletal parts. Probably the reason why 
fossils are so often represented by teeth and jaws is that these arc 
|>eculiarly inedible morsels and are almost certain to be rejected even 
by pfjwerful carnivores that are able to crunch up and digest ordinary 
animal lx>nes. 

Dr. William K. Gregory, one of the most competent students of pri¬ 
mate palaeontology’, regards Parapithecus as by far the most primitive 
of all known Old World a|x*s and monkeys and. in its known characters, 
standing in or tjuite near to the line of descent leading to the anthropoid 
apes and eventually to man. The teeth of this animal consisted of two 
incisors, one canine, two premolars, and three molars, above and l>elow, 
and on each side. This is the dental formula of the .Anthropoidea (in¬ 
cluding man) and is generally written thus: I-vC—PyM-j--The canines 
arc small and the grinding teeth are low<usped; the incisors incline 
gently forward. The form of the teeth indicates a mixed diet, possibly 
of insects, fruit, birds’ eggs, and small reptiles. The chin region is nar¬ 
row, and the sides of the mandible flare out behind. The face of the 
animal must have been short and the brain case broad. 
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The family Ccrcopithcciclae, the tailed monkeys of the Old World, 
differentiated from the primitive catarrhine stock of which Parapithecus 
is the first fossil representative. This development took place during the 
Oligocene and Miocene periods. The Cercopithecidae arc generally 
arlxjreal and very agile, rivalling the lemurs in activity, and with special¬ 
ized eyes, the fields of which overlap so that vision has become binocular. 
They are not nocturnal like lemurs but move abroad in the daylight. 
The sense of smell and probably the sense of hearing have degenerated 
to a considerable extent, but the brain is superior in general develop¬ 
ment and {Kissibilities to the brains of the Cebidac. The principal char¬ 
acteristics of this family have been described on pages 21-25 and need 
not be repeated here. 

There are, however, two interesting and diverse specializations in 
this family that merit further attention. The first of these has to do with 
the ground-dwelling habits of the balKxms..These animals live in the 
rcxky, hilly country’ of .Africa and .Arabia, rarely ascending trees. They 
have retained the primate limbs with five digits and grasping thumbs 
and great toes. The jx^wer of opposability is unimpaired, and they walk 
upon the palms of their hands and soles of their feet like quadru|>eds. 
Evidently their terrestrial life was adopted after their arlx>rcal and pre¬ 
hensile limbs were perfected. Their pronograde gait upon the ground is 
a continuation of a similar method of progression in trees. When their 
ancestors took to the ground, they must have been monkeys whose size 
and strength rendered them fit to cojxr with the greater dangers of a 
terrestrial habitat and whose Ixxiily adaptations did not permit an erect 
jx)sture. 

It seems difficult to avoid the conclusion that the long. dog-Iikc snouts 
of these animals and their projecting, sabre-like canine teeth arc a 
secondary adaptation developed because of the necessity of using all 
four limbs principally for locomotion, which, therefore, throws back 
u|xm the snout the grazing and defensive function that it subsenes in 
terrestrial (ptadrupeds. Fhe tree-dwelling cercopiths have neither this 
excessive snout-length nor the tusk-like canines of the “dog-faced" ba¬ 
boons. It is significant that even in the ground-dwelling cercopiths the 
eyes remain in the frontal plane, the visual areas of the cortex are ex¬ 
tensive, and the sense of .smell remains degenerative (Fig. 5 A, B). Thus 
the arlxireal heritage in this res|>ect is retained. The brain in the dog¬ 
faced batxxms. possibly as a result of the secondary elongation of the 
facial skeleton, is relatively very small but. apparently, not inferior in 
organization to that of more arlx>real Old World monkeys. These 
animals, nevertheless, fretpiently assume an erect-sitting posture and 
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convey things to their mouths with their liamls. Tlierc is. then, no 
perfect correlation between hand-feeding and snout regression. 

Tlie oilier interesting specialization in the family Cercopiihetidae is 
the sacculated stomach that has been dcvelo|K'd in the Semnopithecinae. 
Instead of a simple stomach, these animals have a series of pouches, 
which are regarded as modifications caused by their herbivorous diet and 
especially by leaf-eating. Since monkeys that jmssess s;icculated stomachs 




Fig. 5. Secondary enlargcmcus of ihc jaws «l Old World and New World pnmat^^ 
A side view and B. top view of a balxxm skull, showing clongaied snoitl. iisk-Iikc 
and small brTin case (Family Cercopithecidae). C. side v-w -d D. 
view of howler monkey skull, showing enlargerl hinder pans of 
nccied with vocal specialization, and relatively small brain case (Family Cebidac). 


have no cheek pouches, it is jHissible that the cheek potiches replace the 
first compartment of the stomach. In man. anomalous instances of ilie 
occurrence of a sacculated stomach have been recorded, and there are 
traces of this sacculation in human foetuses. Tlic sacculated stomach 
found in the Semnopiihecus monkeys may l>e ca|x»ble of jiroviding for 
rumination. This is an instance of ilie apjiareni effect of physiology 
upon morphology, of function upon form. 

Neither .he present-day tailed monkeys of the Old World nor the.r 
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fossil ancestors, with the possible exception of Parapithecus of the 
Egyptian Oligocene, represent a stage in human evolution. They have 
specialized along lines divergent from those that lead to the humanoid 
type. Such spci:ialization can hardly be attributed to chance alone. It 
must be due, in a measure, to the inherent limitations and hereditary’ 
tendencies that manifested themselves at an early period in the ancestral 
stock of this group of primates. 

Becoming Erect: Gibbonoid Stage 

The anthropoid-humanoid stock apparently began to be differentiated 
from tarsioid ancestors soon after the first primitive catarrhine monkeys 
were developed. For Propliopithecus. the first anthropoid ape, came 
from the same geological horizon (Ijower Oligocene) and the same site 
(Eg>ptian Fayum) that yielded Parapithecus, the earliest catarrhine 
monkey. Professor Gregory, indeed, considers that Propliopithecus may 
have descended from a primitive and generalized catarrhine monkey 
much like Parapithecus. There can be no (piestion that Propliopithecus 
is a primitive anthro|X)id ape and of a gibbon-like type. It is represented 
only by an incomplete lower jaw, which is very small—perhaps three- 
fifths of the size of the jaw of a modern gibl)on. This little anthropoid, 
the nearest representative to the common ancestor of man and all the 
anthro|>oid a|)es, stood, perhaps, not more than 20 or 21 inches from 
crown to heel—approximately the average length of a new-born Euro¬ 
pean male child. In Propliopithecus the lower canines were not much 
enlarged, and the whole jaw was shorter and deeper than that of modern 
gibbons. It is probable that the tooth arches diverged strongly behind, 
and that the face was shorter and less projecting (prognathous) than in 
existing species. Pliopithecus, a fossil ape from the lx)wer Pliocene of 
Germany, is probably a descendant of Propliopithecus and is an almost 
full-fledged gibbon. In this ancestral gibbon, the elongated, sabre-like 
canines have not yet developed, and the jaw is deeper than that of modern 
forms. 

.Altliough the brains of gibbons represent some advance over those 
of the catarrhine monkeys, they are not as extensively convoluted as 
those of the great anthropoid apes. The giblx>n is the specialized de¬ 
scendant of small, generalized, arlK)real anthropoids, which were die pre¬ 
cursors of all the great apes of today and of man also. Especially in pos¬ 
ture and mode of hxomotion, the giblxm exemplifies a most important 
step in the humanoid direction, and it will be profitable to discuss in 
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some detail these gibbonoid modilkations whkii may have taken place 
even in such a remote ancestral anthropoid as Propliopithecus. 

Tarsiers, lemurs, and monkeys fre(]ucnily adopt an erect-sit ling pos¬ 
ture in the trees, hut ii was not until the evolution of the primitive gib- 
bonoid apes that the modifications of the body for the upright jMsture 
began in ttie primate order, are likely to think of the erect ptjsiiire 
as pertaining to man only, but in so doing we confuse posture with gau. 
Man is an erect biped xvalker, but the gibbon is an erect tree climber 
ami frequently an erect bi|X'd when on the ground. The adaptations 
that havT made possible the human attitude and human form of progteS' 
sioii began in early anthropoids before the giant primates were evoked. 

In an animal that goes on all fours, the spine and the long axis of the 
body cavities are approximately parallel to the ground. 1 he internal 
organs arc packed in these lifidy cavities in such a way that they are 
supported by the rib cage or cliest wall, by the abdominal wall, and by 
the front portion of the pelvis, svliich is greatly elongated foie-anfhaft. 
When such a pronogratie animal stands upon its hind legs, it soon be- 
comes uncomfortable, because the viscera tend to sag down into the pels ic 
cav ity, no longer being sup|K)rictl by the ventral body wall. In an animal 
adapted for an iiprigfit posture, the alidominal contents must be so fixed 
and suspended that they w-ill not slip downward. 

rhe present gibljons and the ancestral amliropoitls adopted an erect 
arboreal posture partially as a result of the habit of swinging from bough 
to bough by means of the arms rather than running along the branches 
and leaping from the hintl legs as do lower primates. This arm hxomo- 
lion (braeIllation), common to all antliropoid ajjcs, involves the suspen¬ 
sion of the body with its spine and long axis jierpendicular to the giound 
instead of parallel to it. All trunk'clinibing rlctessitatesa similar attitude, 
but the smaller arboreal animals, when at rest, are usually found uptm 
the more or less lioriromal boughs, fhe larger an arboreal animal be¬ 
comes. the more closely is he likely to conhtic himself to the strong and 
thick branches near the trunk of the tree, since the smaller brandies and 
the tips of the branches are not strong enough to support his tveighi. 
Consequently. an intTease in the size of an arboreal primate is likely 
to result in the animal's maintaining more or less continually an erect, 
climbing posture, with its backlxme parallel to the tree trunk rather 
than to the ground. This again puts the animal in a position where it 
is constantly using its arms for suspension and for locomotion. 

Gibbons of today are not large or lieavy animals, and the ancestral 
forms recovered from fossil deposits were still smaller It seems probable. 
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therefore, that eTetri posture and arm locomotion in the trees may have 
been adopted oiigimlly through indination rather than through neces¬ 
sity* At any rate, the changes in the mode of fixation of the viscera that 
upright posture necessitates are already [iresent in the modern gihljons 
and were certainly complete in their fossil ancestors. The small bowel in 
pronograde animals is loosely attached by a tan-like sheet ol membrane 
called a mesentery. 'I'lie upright primates, including the gibbon* the 
great anthropoids, and man, have the lx)u'el5 and the other ^ ist:era closely 
Ixmnd to the back wall of the abdominal cavity or suspended from the 
head-end* Occasionally a luiman individual is born with a proiiograde 
type of mesentery, and, in such persons, the Ijotvel is likely to twist upon 
itself, causing obstructions* In the development of the human embryo, 
llic earlier stages show' the pronograde attacliment of the "iiscera, but 
later these are modilied in accordance with the requirements of the 
erect jsosture.^ 

'riie muscles that serve to depress the tail in lower primates are adapted 
to 3 ncu' ftmctioo in the antlirojsoid apes and in man. A dog, when 
frightened or in disgrace, will tuck his tail betAveeti Ins legs* Tlie tail is a 
shutter that closes the back orifices of the l>i>dy* and, by depre-ssing his 
tail, the animal secures for himself a certain physical, if not morah sup¬ 
port. Already in the gibbon, the external tad has disappeared entirely. 
Its vertebral remnants are bent imderneaib the pelvic opening, and the 
muscles that formerly were tail depressors are spread out to form tbe 
j>elvic floor and thus assist in supporting the pelvic viscera. 

The diaphragm is a muscular and tendinous partition which* in mam¬ 
mals, separates the chest cavity from the abdominal cavity* In the ortho- 
grade or upright primates, the heart rests u|>{jn the diaphragm and is sup- 
ptrrted by it. In pronograde monkeys, a processor lobe of the right lung 
(the azygos) occupies a space bettveeii the heart and the diaphragm. A 
rudiment of this lobe, occupying a similar position, is ${imetimes ob¬ 
served in man. In the gibbon, the azygos lobe is usually present. 

The chest or thorax of the typical mammalian quadruped is a narrow 
rib cage slung lietw'een its fore limbs. It is flattened from side to side and 
very fieep fioin the kecblikc breast I Kuie (sternum) to tlie backlione. 'I’he 
rifjs are heart-shaped fioops with the apices tlownward anti attached to 
the segments of the spine at their bases by movable articulations and to 
the sternum at their points by flexible cartilages. The thoracic cavity js 
completely Idled fjy the heart, lungs* and other vessels* In primitive land 
vertehrates, air is drawn into the lungs by the ribs being pulled forward 
toward the fore limbs, creating a suction w'iihin the body cavity. In all 
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piono^ade aiuniali in which the fore limbs ate usually planted fitnily 
on the ground or on boughs of trees, inspiration is accomplished mainly 
by the musdes that are attached to the miiiiovablc shoulder girdle, pull¬ 
ing the lk!iible rib cage fortvard and downward* but, when the axis of 
the body is diaiigcd so that the spine is perpendicular to ibe ground, an 
internal method of respiration develops tvhereby the thorax is enlarged 
for the drawing in of the air by the low'eriiig of the diapliragniiatic fltior 
of the thoracic cavity* Wotid joiHS suggests that the animal sitting erect 
or hrachiating in the trees no longer has its fore llinhs fixed so that the 
nuiscics that derate the Hbs in inspiration act ujhui an immovable point 
cd attachment* These muscles in tlie animal rvith emancipated fore limbs 
also serve, in part, to move the shoulder girdle. The diaphragm, ibcrc- 
fore* has to function more act i sc I y in order to enlarge the thoracic ca\'ity 
so that the air may be drawn into the Imigs* In ptonograde mammab. it 
acts in iiisjjiraticvri diieEly liy compressing the abdominal contents and 
resisting siK'tion upwarrl into the chest ca^'ity. riiis diaphragm in uj>- 
right animals is a muscular dome projecting upward into the thoracic 
cavity, its tendon being tlie to]> of ilie dome* The sides tif the ilome are 
in contact with the thoracic walls. When a bve.ub is taken, the curved 
muscular fibers* wiiicti are like rilis of the dome, eomraci and straighten 
out so that the dome beconu^s more conical: tlic heart and lungs sink 
downward with the falling of tlie diaphragmatic dome, while the ribs 
are elevated by the pull of the inspiratory inust les. The lungs then take 
in air and expand to fill die eidarged thoracic cavity. In expiration, the 
diaphragm expands or relaxes, and the rib cage is drtjp|jed so that the air 
ill the lungs is expelled by the pressure. It Is quite oln ious that diaphrag¬ 
matic breatliing takes on an increased importance with die weakening 
of the muscular pull upon the ribs caused liy the inobiHty of the fore 
limbs. 

It is not quite so easy to expbin the flattening of the thorax from 
Iroiu to back, which, in erect animals, replaces the lateral Natteniug 
diaiacteristic of quadrupeds. Man has a broad, sliallow chest, and this 
aniero-postei ior llatleiling begins to be marked in die erect-sitting ar¬ 
boreal primaiLS and culminates in the human simk. It seems probable 
that breathing functions have little to do with this change of form, wbicb 
is already manifested in the gibl>on* The alteration in the shape of the 
thorax is partly due to ilic shift in the direction of gravity that takes 
place with the cliaiige of the IkxIv a^is. In cpiadrupeds* die weight of the 
thoracic contems tends to bear doivii tipoii the ventral chest wall in¬ 
creasing the depth from the veriebial column to die bre-ast Ixuie. I he 
fore-aud-aft movements of the fore limbs niav have also the effect of com- 
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pressing the thoracic cage laterally. In the erect animal, on the other 
hand, the pull of the thoracic contents is downward, and the lateral 
movements of the arms outward from the body tend to broaden the 
shoulder girdle and to increase the length of the collar bone or clavicle, 
which acts as a strut to hold the shoulder blade and arm away from the 
center of the body. We recall that in typical quadrupeds, such as carni¬ 
vores and ungulates, the clavicle is absent. 

The lateral position and the bracing of the shoulder joints in the erect 
animal eliminate the side-to-side compression of the thoracic cage and 
permit its transverse expansion in the taking in of air. The pectoral 
muscles, which in man and the anthropoids cover the upper part of the 
chest and are attached to the upper part of the arm bone and the shoulder 
blade, depress the shoulder and, when the arm is raised, bring it down 
to the side and across over the chest. The use of these muscles in lateral 
arm movements probably tends to flatten the chest and to increase its 
breadth. 

It therefore appears that the shape of the thorax in man and the 
anthropoids is effected by the free lateral movements of the prehensile 
fore limbs and by the change in the direction of the gravity pull of the 
thoracic contents. Diaphragmatic breathing is rendered necessars’ by 
this altered gravity pull and by the greater resistance to the raising of 
the rib cage in the erect posture, as well as by the loss of stability of the 
points of attachments of the rib-raising muscles due to the mobility of 
the fore limbs. 

The vertebral column or spine of a typical mammalian quadruped is 
bow shaped, with the highest point of the arch in the middle of the back, 
with the concavity of the bow directed downward, the head end bent 
upward, and the tail end flattened. The weight of the Ijody is suspended 
from this springy arch. The lx)ny spines of the vertebrae usually con¬ 
verge upon a center of motion in tlie spinal column, the head end verte¬ 
brae and the tail end vertebrae having their spines sloped toward one 
with an erect spine called the anticlinal vertebra. The position of this 
anticlinal vertebra is at the point of greatest flexure, the spine being bent 
and straightened like a spring, when the animal is in motion, by the long 
muscles attached to the opposed spinous prtxresses. This erect or anti¬ 
clinal vertebra occurs in all of the pronograde primates; in the lemurs 
and the Old World monkeys it is usually the tenth rib-bearing or dorsal 
vertebra; in the New World monkeys, it is variable but always in the 
lower dorsal series; it is absent in the anthro|K>id apes and in man, in 
whom all of the vertebral spines slope downward in varying degrees. 
Evidently, the disappearance of the anticlinal vertebra and of the op- 
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posed slopes of the vertebral spines in the higher primates is an effect of 
the erect climbing and sitting posture and of the loss of the quadrupedal 
springing and jumping method of progression. 

When an arboreal animal adopts an erect-sitting or a squatting |X)s- 
ture in the trees, resting its weight upon its haunches, the simple bow 
curve of the (|uadrupcdal spine is altered. In the monkeys and other 
arboreal animals that sit or stjuat with a curved back and drawn-up 
knees, this alteration is merely a flattening of the bow curve in the lum¬ 
bar region—the region between the rib-bearing vertebrae and the pelvis. 
But in animals that straighten out or extend the legs in climbing, such 
as anthropoid apes, the flatness of the spine in the lumbar region gives 
way to a reversed curve or slight fonvard convexity of this part of the 
spine. This change takes place because the extension of the legs bends 
the front part of the pelvis downward and pushes tlie back part of the 
pelvis, where it articulates with the spine, and that portion of the spine 
itself, upward and backward. Thus we see in the gibbon and in the other 
anthro|x)id apes the beginning of a lumbar curve, which is accentuated 
in man as a result of the erect posture and biped gait on the ground. 
Traces of this lumbar curve may be seen even in the vertebral columns 
of erect-sitting monkeys when these are in a fresh state with the inter¬ 
vertebral disks of cartilage prc*served. In the gibbons, the curve begins 

to show in the vertebrae themselves. 

Wlien thespine of the ertx;t-sitiing or s<|uatting animal is perpendicular 
or nearly perpendicular to the ground, the cervical curve upward of the 
quadruped becomes an anterior convexity, and the depressing of the uil. 
or the clamping of it between the buttocks, makes a forward concavity in 
Uie sacral region (the region of the spine upon which the pelvic girdle 
is hung). Hence, the sitting arljoreal animal already displays from head 
to tail the following spinal curves: (1) a forward convexity in the neck 
region, (2) a forward concavity in thoracic and abdominal region, (3) 
a llattcning or sliglu fonvard convexity in tlic lumbar region (the small 
ol the back). (-1) a forward concavity in the sacral region withtn the pelvic 
cavity. With the loss ol the external tail in the anthropoid apes, the few 
remaining tail vertebrae are bent underneath the pelvis and continue 
and accentuate the sacral concavity. I he body weight U now suspended 
vertically from the spine, instead of horizontally as in pronograde 
animals, and ihe spine has become a somewhat S-shaped vertical spring 
instead of a horizontal bow' spring. 

In a tiuadrupedal mammal, the skull is suspended from the end of 
the spine by two knobs or condyles on the occipital or back surface of the 
cranium. These occipital condyles rest in depressions in the first vertebra 
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or atlas* and between tfie condyies is the oecipttal Foramen, a circular 
or oval orifice tJirough which the spinal cord passes to unite with the 
brain. The head ot the animal is in no sense balanced on the end of the 
spine but is sup|>Qried by powerful muscles and ligaments tJiat are at^ 
tached to die long spines of the vertehrae anti eJsu here (Fig. 6), The 
maminnlian snout projects along iJie line of the vertebral column, lint 
when such a pronograde mammal as a dog squats up<m its JiauncJies or 
sits up oil its hind kgs, it lowers its niui'7.1e so that the head rotates for^ 



tvard and downward through almost a quarter of a circle, and the long 
avjs of the snout ,ind skid I is now perpendicuiar to the axis of the spine. 
1 his nodding of the head is acconiplished hy the skuli rocking forward 
upon its oceipita] condyles, fn erect-sitting arboreal animals the change 
in the posiiioii of the head tends to be permanent, and ilie condylar 
knobs and the ottipital foramen Ijeiween them migrate from their 
original pt^sition on the back of the skull to a new sice m the base of the 
skulk so that the head now may be said to "rest" upon the spinal column 
instead of being suspended from it. Vet die head dties not balance upon 
the spine because of the great forsvard projec tion tif the muicfle and the 
lack of rearward development of the occipital parts of tlie bmiii to 
offset the protrusion of the snout. 
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With the recession of the snout, Jiowever, ’ix'hicfj sectns to Ije assoc in. ted 
witli ihe eniamupatioii of the foie limbs and tiic iiabit of hand-feeding, 
there is a simultaneous hacku'atd gtoivtli of the occipital lobes of the 
brain m order to give cortical representation in the neopaliium to the 
increasingly important sense of vision. In Tai'siiis and in the lower mon¬ 
keys. the recession of the snout, the siufting of the eyes to a frontal plane^ 
the backward growtli of the otcipital lobes of the brain, and the migra' 
tion of the foramen magnum and the condyles from the back to the 
base of the skull are associated changes. Tiiese become more anrl more 
evident in the higher primate forms, are partitiilarly noticeable in the 
upright anthropoids, and culminate in man. 

Practically all mammals have seven cervical or neck vertebrae, regard¬ 
less of the length or mobility of the ncek** The giraffe has seven cervical 
vertebrae, and the whale, which appears to have no neck at all, also has 
seven, Dilferences in nc-ck length depend it|x>n the height of the iiodies 
(centra) of the vertebrae. The more the snout protrudes, the longer are 
the spines of the cen ical vertebrae, which, projecting liackAVavd from 
the ncrtebral column, give attachment to the muscles supawning the 
head. In the upright primates, the decrease in the si^e of the vertebral 
spines accompanies the recession of the snout region and the backward 
growth of the occipital lobes of the brain. In Tarsius, the cer\ ical spines 
are undc\eloped except on the second neck vertebra, in man. the skull 
is so nearly balanced upon the spinal column ibat the cervical spines 
liave becoiTie very degenerate and are forked or bifidt except tEic sixtii 
aiul seventh. In the anthropoid ajies, the projection of the jaws and 
smaller development of the hinder prts of the brain preserve the hori¬ 
zontal and long spines (Fig. 10). The nearest approach to in.in in this 
respect is found in the giEibon. 

'I'iie number of rib-bearing (thoracic or dorsid) vertebrae in tlie 
primates probably ranges from 12 to 17 in the Lemuroidca and from 
M to 15 in the Anthropoidea. The loris apjjears to have the largest 
number, but several sfiecies of lemurs have only 12 pairs. American 
monkeys also appear to v,ary in number of dorsal vertebrae from 12 to 15, 
but cebus, spider, and iiowler genera most commonly have l b with 
reduction commoner than increase. Macaques usually have 12 pairs of 
ribs, and other Okl World monkeys 12 or 1.1 jiairs. Man and the orang 
ordinarily liavc 12 dorsal vertebrae and the other anthropoid apes 13. 
Schultz thinks that 11 and 15 dorsal vertebrae probably represent the 

■■The four csccpcions arc the Atnerican iipnaitv wiih si\ rervicals, and ihree typw of 
Souih Aincrican Slolh,, one Wjlh siv.otio H'jth and onr wfih JlilW CttnifaI*, Stdihs banjf 
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primitive primate conditiorii with 11 (found only in miin and more 
frequently in the orang) the most spetialized condition.^ Evidently, the 
number of ribs is not yiffet ted by the shift to the uprighi jiosture in the 
trees on the part of the anthropoid-humanoid stocks. There is no doubt, 
hou-ever, tliat man and the orang-utan for different reasons have lost 
each a j>air of ribs, since 13 pairs is the ancestral number in the 
anthropoid-humanoid stocks. The diaphragm aUvays has an attachment 
to the rib process of the twentieth vertebra, however vestigial tf>at proc- 
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Fig. 7. Diagraio shovi'ing approximate as'erage number e>t !iegrn«nts in the varioui 
regions d[ the spine m tliffeient primate). 


ess may be. The twentieth is, therefore, the last respiratory segment* The 
reason for such loss has to do, however, with method of piogression 
rather than upright posture in the trees anti xvill be considered in its 
proper place. 

The lumbar column is that part of the spine betw^ecn tlie rib-lrearing 
portion and the sacral region to which the pelvis is articulated. Prono- 
grade primates usually have a long, rofl-Iike lumbar colurnn upon which 
the pelvis is Hexed in leaping honi llie hind liniljs. Thus, in the lemuroids 
the number of lumbar vertebrae seems to vary from 6 to f), with S and 9 
quite common in some genera. Schultz found a majority of macaques 
to have 7 I urn bars, cehus monkeys 6, howlers f>, and spider monkeys 4.^'' 
Evidently, spectalization in the primates commonly leads to a reduction 

■ Schulo, “'SVcIetDn ot ihr Trunk and LimhM." pp, 303-43#, 
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in the number of segments in the lumbar part of the spine. With the 
evolution of the anthropoid-human stock, the number of lumbars w.is 
probably reduced to 5, which is the commonest number m the gdrbons 
.and sianiangs. In the giant apes, a further reduction takes place, with 
the orang-utan and chimpanzee usually possessing -f lumbar vertebrae, 
and the gorilla having 4 or S lumbar segments. Schultz, found 60 per cent 
of 75 lowland gorillas with 4 lumbars. 38.7 per cent with 3. 1-* !«'' 

cent with 5 lumbars. .4 very short scries of mountain gorillas (7) had a 
majority with 3 luniliars. Man is the most suible of the high primates 
with 5 lumbar vertebrae in almut 92 per cent of cases, but apparently 
the howler monkey shows equal stability, and the spider monkey (20 

specimens) was invariable with 4 lumbars. 

Schultz thinks that the original and most primitive number of com¬ 
bined thoracic and lumbar (thoraco-himbar) vertebrae in tl.e primates 
was probably 20, and that some of the Icnturoids have tended to increase 
this number and the higher primates to reduce it. The reduction onlt- 
narily alfects the lumbar region exclusively. It has prot eeded farther in 
the giblmn family (average 17.8) than in any of the monkeys: farther 
still in man (average 17.0) and farthest in the great a,H-s (chitn|xmzee 

16 . 8 , eorilb 16 . 6 . orang-utan IG.O). 

The sacrum consists of a ntimlier ol vertebrae Itised together, to which 
the pelvic girdle which carries the legs is articulated. In the lower prt- 
mat^ the numlxrr of satTal vertebrae ranges from 2 to 4. with such 
Old and New World monkeys as have been studied showing very high 

percentages of 3 sacral segments. i i i » i 

In the giblxm family the commonest numlK*r of sarrals is 4. but al- 

most 39 lir cent have 5 segments. In the orang. over 68 per cent have 
5 sacml vertebrae and nearly twice as many animals have 6 segments 
-IS have only 4. In man. the percentage of live segmented sacra rises 
ro about n. with nearly all of the rest having 6. In the chimpanzee 
series examined by Schultz, the percentages of five- and six-s^iented 
sacra were equal, and in gorillas it seems probable that slight y more 
In half hale 6 vertebrae in the sacrum. J o dm high 

primates are: 14 ylol»tidae 4.4. orang-utan 5.1. man a... chimpanzee 

At*!'enlf the spine are the caudal or coccygeal vertebrae The 
• .h.. nrimates is 34 (observed in one spider monkey) and 

le“mum one (fou;d often in gibbons, 

rr6“"M:':« coccygeal verteU (With 

I • A\ xhr chimpanzee is very unstable and shows a 
61 per cent having 4). The chimpanzee \ rorillas most 

ran^ from 2 to 6 caudal vertebrae: its average is 3.3. Gorillas most 
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commonly have 3 coccygeal vertebrae, but nearly one quarter of iJiese 
animals have 4 and about the same proportion 2. Tlius, in man, the 
terminal or tail portion of the spine tends to be less reduced than in 
any of the anthropoid apes. 

.All of these tedious statistics about the number of segments in the 
different parts of primate spines bear u|xin tlie process of evolution. Sir 
.Arthur Keith,** following Rosenberg, points out that in the anthropoid 
apes and man there has l>een no addition or suppression of segments 
in the dorsal, lumbar, or sacral regions of the spine, but only in the 
tail or caudal region. .Any shortening of the lumbar region is effected 
by the pelvis shifting up the spine so that lumbar vertebrae are trans¬ 
muted into sacral vertebrae, sacral vertebrae into tail (caudal) verte¬ 
brae, and the elimination of the segment occurs at the end of the caudal 
series. In other words, the pelvis climbs up the spine, and excess verte¬ 
brae are ‘'shucked” off the tail end. 

The shortening of the lumbar region has been considered by Keith 
as the result of the new methcKl of locomotion (arm-swinging) adopted 
by the higher upright primates, since the long, rod-like lumbar column 
of pronograde leapers is no longer necessary. The brachiating spider 
monkey, which is the only lower primate that uses this form of progres¬ 
sion, fits in with this explanation in that it seems to have usually only 
4 lumbars. However, another New World monkey, the cebus, and 
still another, the howler, show reduced lumbar regions but do not 
brachiate. The cebus most commonly has 6 lumbars and very fre¬ 
quently (35 per cent) only 5. The howler has 5 lumbars in 92 |>er 
cent of cases. It is |X)ssible that these animals and the spider monkey 
also have undergone a diminution of the lumbar spine in connection 
with tlieir habit of suspending themselves by their prehensile tails. 
Whether an animal hangs from its hands or from its tail, it is me¬ 
chanically desirable to shorten the interval between the rib cage and the 
pelvic girdle by reducing the length of the lumbar region and thus con¬ 
solidating the trunk. 

The incor|X)ration of additional lumbar segments into the sacrum, 
which begins with the giblK>n and is increasingly manifested in man 
and the great apes, can be explained in the case of man and the giblx>n 
|xirtly by the fact that in biped walkers the j>elvis must transmit all 
of the body weight to the lower limbs and conse(]uently requires a 
stronger sacro-iliac articulation. The heavy Ixxlies of the great apes seem 
to demand increased strength of the sacro-iliac articulation, although 
they are quadrupeds when on the ground. 

u Keith, '‘Suppreuion and Transmutation." p. 18. 
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The reason for man’s retention of a greater number of caudal or 
coccygeal vertebrae than have been preserved by any of the anthro|X)id 
apes is connected with fiis erect posture, as is also his loss of a pair of 
ribs. We may defer discussion of these matters until we deal with the 
evolution of giant primates. 

Here, however, we may inejuire into the probable causes of the dis¬ 
appearance of the tail in the higher primate stcx'ks. The tail is, of coiuse, 
an ancient vertebrate inheritance. It is dis|)ensed with in adult life by 
such amphibians as Irogs and toads. |X)ssibly as a result of their leaping 
habits of progi ession. In a small arlKueal mammal, a tail may be usc-ful 
for prehensile purposes or as a balancing rod. In a terrcsii ial t|uadru|)cd, 
the tail may be useful for brushing off Hies and other inserts from parts 
of the body that are out of reach of the mouth. In an erect-sitting animal 
with free prehensile limbs, any jKirt of the body can be reached easily 
with the hands. The tail is thus deprived of its fly-switching function, its 
rudder function having long since disappeared with the adoption of a 
life on dry land. .Arboreal animals with bushy mils use these tails as a 
sort of comforter to keep themsc-lves warm at night. But such animals 
are small; the tail cannot be of use in this way to a large animal. C.ertain 
terrestrial hopping animals, such as the kangarcxi, use the tail as a third 
leg of a trijxxlaf base of sup|)ort when sitting up and at rest. But such a 
heavy tail would be a very serious incumbrance to an arlmreal animal. 

It is evident that the tail has lost its function in the higher primates. 
But that does not explain why and how it disappeared. In some of the 
ground-dwelling pronograde primates, such as the mandrill, drill, black 
“ape” of Celebes, and certain macaques, the tail is verv short and stumpy. 
In these animals the last few vertebrae of the tail are rudimentary, and 
the end of the tail is calloused and rough. Darwin thought that this 
projecting stump of a tail was reduced by friction. He favored the view 
that when the monkey sat down the short tail was depressed into the 
interspace between the ischial callosities to escape being pinched be¬ 
tween them and the ground and that in time the curvature became 
permanent. Under these circumstances the end of the tail may have 
been lost by a process of attrition and the basal part permanently curved 
underneath where it served to close the pelvic aperture and to supi>ort 
the pelvic viscera. Whether or not this naive Umarckian view is correct, 
it seems probable that the disappearance of the external tail in the 
anthropoid ai>es and man is in some way connected with the upright 
posture in the trees and with the new function the caudal remnant 
subserves in the erect or semi-erect |)osture. The entangling tail has 
l>erome a moral and visceral prop. 
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However, a tendency' toward shortening and eventual disappearance 
of the tail may have manifested itself in certain branches of the primate 
stock as an independent and non-adaptive variation, in no way influenced 
by use or disuse. The tail is also absent in the slow loris (Nycticebus 
tardigradus), a lemur that is an arboreal dinger and does not leap but 
crawls along the branches and shuflles along the ground, and, like man, 
has all of its vertebral spines sloped in one direction. All of the existing 
lorises in .\sia and the allied pottos in Africa are tailless. They belong to 
the Suborder Lemuroidea but closely parallel the tarsioids in the for¬ 
ward shifting of the eyes and the enlargement of the brain-case. The 
snout is. however, projecting, and, according to Gregory, the dentition 
shows no human possibilities. It is. in my opinion, perfectly possible 
that the anthro)x)id apes and man may have descended from tarsioid 
ancestors, which, like the lemuroid or pseudo-tarsioid lorises, lacked 
tails or, at any rate, lost them before they evolved into catarrhines and 
anthropoids. 

Ixrt us recapitulate the principal modifications in the human direc¬ 
tion that took place in the common ancestors of man and the great apes 
at the gibbonoid stage of evolution before the development of giant 
primates. These are the assumption of an erect-sitting posture as the 
habitual |x>sition of the animal at rest; the broadening and flattening 
of the thorax connected with arm locomotion and altered gravitational 
pull; an increasingly marked tendency (already initiated at the tarsioid 
stage of development) for the skull to be poised on the vertebral column 
from a basal articulation rather than suspended from an occipital articu¬ 
lation; the reduction of the lumb.ir column by one segment, owing to 
an upward shift of the pelvic articulation; the foreshadowing of a lum¬ 
bar curse; and a greater power of extending or straightening out the 
legs. 

The extension of the legs will be discussed in detail later, but here 
it may be mentioned that a habit of arm suspension and arm progression 
is likely to involve the straightening out of the trailing hind limbs. 
However, the giblnm swings from bough to bough with the knees bent 
up close to the l)ody and not with trailing legs. That the gibl>on can 
extend its legs is shown by its erect biped method of progression on the 
ground. The giblxin, when walking, does not, however, completely ex¬ 
tend the leg upon the thigh (i.e., he walks with his knees bent). 

The modern giblnins have, of course, become tremendously spe¬ 
cialized for brachiating by the elongation of the arms, and their canine 
teeth have also betome projecting and spike-like. These and other 
modifications probably belong es|)e(ially to the gibl)onoid heritage 


99 


I HE PRIMATE LIFE CYCLE 
and were acquired after the giant primate stock branched off from the 
primitive small anthropoid stem. 

Outgrowing the Nursery: Giant Anthropoid Stage 

During the Miocene j^eriod. the giant primaic-s developed from the 
small and primitive anthropoids of the preceding Oligocene period. 
Teeth and fragmentary jaws of great anthropoid a|« have t>een discov¬ 
ered in the Siwalik hills of India, in northern Egypt, in Kenya Colony. 
East Africa, and in several European sites. The characteristics of t lese 
early great apes can l«r deduced only from the intensive study of their 
teeth and such parts of their jaws as have survived. The Middle Miocene 
anthropoids had advanced far in structure toward the orangs c um- 
panrees. and gorilkis and. probably in some cases, towartl m.in. Palace 
simia. an Indian fossil from the Middle Miocene deposits of India is 
almost certainly an ancestor of the orang utan, and a lower jaw from the 
IJpjrer Pliocene series in the same region shows essentially orang ch • 
aefers. It seems probable that the orang utans became differentiated 
from the primitive giant anthropoid stock in the l-ower Miocene some- 
where in northern India and subsetjoently migrated southward to their 
jnesent habitat in Borneo and Sumatra. There is reason for believing 
lhat the orangs separated from the common, giant anthropoid-hiimano d 
stock before the latter differentiated into chimpanzee, gorilla, and hu¬ 
man lines. The evidence lor such conclusions rests mainly 
characters and will lie develojsed later in this narrative. S'vap't '^us 
indicus is an Upper Mimene Indian genus which Gregory 
visionally as an earl, offshoot between the S^arndv 

the Dryopithecus group. Dryopithecus is a '“*1 J 

represented by many fragmentary specimens, differ ng greatly n size 
and considera^. in details. Some species of Oryojnthec.is ° 

directly to the gorilla or the chimpanzee: others are mterinediate l>e 
tween die two; all of them, and especially the earlier and P"'"' 
forms, show characteristics that ally them more or 1^ remotely to man 
Some of the best palaeontolc^ical authorities of today ” 

having been derived from a primitive Dryopithecus ^ 

opinion cannot be substantiated or refuted until more complete fo»il 

evidence is available. . 

Groups of animals, in their evolution through succ«ive « 

periods, simulate to some extent the life of an individual. o* "f 
htfancy. childhood, adolescence, maturity, and senescence are often oh 
lowed by the ultimate extinction of the group. .An increase in size of the 
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members of the animal giinip tliroiighoitt successive periods often seems 
to be a prt of this grouiog-tip process. Bui this is not as constant a 
phenomenon as is IkhUIv gioivtli in iudivitluals. Some geologically an- 
cieni groups have decreased in si/c and others lia\e remained rdaiively 
stationary, Ac a ccriain period in the life cycle of an animal pliyhinu 
relaiively gigantic foniis are often prodticed. ddse classic examplcj, of 
course, is found in the Age of Reptiles, Mammals began as lery small 
animals and, as a class, increased in si^e throughout the Tertiary epoch, 
ahliough this increase does not manifest itself in every order, family, 
genus, and spedes. Among llie primates, tlie lemtiroids liavc shown a 
comparatively slight increase in siie during tlieir evolution, although 
the modern iiidris is as large as a terrier, and an e?;tinct Icmuroid,. the 
remains of ivhicli were found in a cave in Madagascar, is said to have 
been as large as a donkey. In die Priinaic Order, tlie higher groups are 
usually of larger si/e than the less highly evolved groups—the .American 
monkeys are larger than the tarsiersj many of ihe tlcrcopithecidae are 
bigger titan any of the Cebidae and Hapalidae: nind the Simiidae and 
man arc largest of all. There are, however, exceptions in individual 
genera and species, fubbons, for instance, are smaller than baboons and 
some other cercopiths. The extent to tvliitli an increase of si/c takes 
place in any evolving group is prnbafily clc[ienclcni u[xin a complexity 
of ciivironniemal and organic factors, such as abundance of ftxid supply, 
habitat, secretions of the ductless glamls in the organism, ei cetera. 
Natural selection may operate to increase or diminisli the size of animals 
in ellininating those that are too small or ina large for their envirou- 
iiiental habitat. Beyond these inailetpiate generalizations, I am unable 
to offer any explanation for the development ol tfic giant primates. Brob- 
ahiy in the last analysis any increase in size of an animal is an effect of 
an accumulation of stored-up bodily energy in excess of that expended* 
If we lake the approximate average weight of a giblx)]! of either sex 
to he poiunls, an adult male chinijianzee weighs ahout K times as 
much as a gibbon, an adult mao about 1! times as tnuefu a male orang 
nearly 13 times as much, and an adult male gorilla rouglily 38 times the 
mean gibbon potindnge. It is meehankalty iniprssihle to increase the 
size and liulk ol an animal greatly without altering its proportions. 
Otherwise, the enlarged animal tvould be likely to (all apart. Tlii.s Mini' 
taiion depends upon the mechanical law of ciil>esand squares, wdiich is: 
"if the sha|H^ and proton tions ol arty material l>ody remain the same, hut 
its size ino'CRses, its strength increases as the stpiare of any one dimen 
sion, while its weight increases as the cube." 

Reinalfli. Ei>tilulion oS the tiurnati Pflvis, p. 
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In tlie listit of tliis prititiple, it is easy cnonsli to iiiKicrstand why in 
man and the great apes tlic pelvic girdle rtnuiies a fitmer articulation to 
the spine than in the feaihcrweight gibbon; why, other things being 
equal it is desirable for the giant primates to have slioner lumbar col¬ 
umns. thus redtitiiig the length of the weak and imbracert segment of 
the spine between the rib cage and the pelvis; and why the construction 
of the peb is itself has lo be altered profoundly. 

W'e have noted thai the gibbon, as conirasteil witli most pronogmde 
monkeys lias a lumbar spine shorter by one segineiii. so that the number 
of tiimbar l ertebrae is now a or fi. The greater bulk of the giant apes 
rentiers evplieable their tendeneies to reduce further the iimh.ir seg¬ 
ments, until in the massive gorillas the proitortion of animals with only 
S lumhars Is exceeded slightly, il at all. by those that [assess 1. Again, 
while the .^il.txn. has increased the nninher of its sacral segments from 
the S common and usual in monkeys to i and often 5, ,i is undei stand- 
atile that the larger primate, man.sboulti have le« than 5 saeral vertebrae 
very rarely, !i sacral vertebrae predominantly, and fi m more tban one 
fifth of cases. Tl.is enlargement of the sacrum readies its logical clmuvt 
in gorillas, which are likely to show a slight majority of individuals w 

siic:r:i. ... , 

However, there are iisiinlly dangers io over-siinj.liiied exjilanations 
of clianges in form bv alteration of fnmtion or oi si/e and wcigl.t In this 
case it is to Im noted that chinii=an«tes are, on the average snial er and 
lighter than Unman beings and yet display sliortening of the him bar 
spine and increased E.w:raUration ot vertebrae not mud, less marked 
than in the heavier orangs and the vastly more weighty gorillas. .Again 
man, who is iiinch larger than ihc gihlam, has the wine niimher of 
lumbar segments, but less chan 10 per cent oi the gild,on lamily have 
5 sacral segments (as in m.an) instead ol the modal 4. We can get over 
this difficuUy in the case ol the lumbar parity of man and the giblxm 
by evoking in .be former the modifications reijuired by completely erect 
posture and bipedal gait on the ground. Man’s lumbar spme has under¬ 
gone a secondary elongaiion io order to prov ide enough sjvace Imiween 
his rib rage and bis jwilv is to accommodate the lumbar curve. 1 his is a 
marked anterior convcsi.y of the lumbar s|,ine ll.at perils the torso 
to be ben. to a vertical position ciireclty ih Lhe long axis of the pelvic 
girdle and the legs. If we had this forward kink of the lund.ar spine vvith 
our original U pairs of ribs and the reduced lumbar region found in 
the giant apes, our lowermmt rif.s might scrape agaiusi our pelvic brims, 
and there would be no space for lateral bending of the upper par, of die 
trunk upon the pelvis. Tims it appears iha, the re-elongation of the 
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human lumbar region is a functional necessity, and that it is attained 
by the suppression of the thirteenth pair of rilis. which were presumably 
a part of the ancestral heiiiage of man and all of the apes. 

Certainly, the orang-utan, which regularly has only 12 pairs of ribs 
and not infrequently only IL cannot have suffered this reduction to 
provide fora secondary enlargement ol the lumbar column, because this 
ape usually has only 4 lumbars and has the shortest spinal column, 
taking all of the segments together, that is found among the higher 
primates. This animal is the least terrestrial of the anthropoid apes and 
probably the least adapted For erect, bipedal walking. The orang fre- 
quently hangs by its feet in the trees, and* since it is a heavy ape. such 
upside-down sns|>ension from the lower extremity would render ad¬ 
vantageous a shortened lumbar region but not necessjirily the loss of the 
lowest pair of ribs. .As a matter of fact, there arc evidences of degenera¬ 
tion in the lower Ihnljs of this ape (in their extreme abbreviation, in 
the absence of the HgnjTmfiiurri terei that liolds the head ot the femur in 
its stKket* and in the frequent reduction of the great toe). So it is possible 
to refer the spinal shortening of the .Asiatic great ape to its 'dicing dead 
from the waist downH” However* that is hardly a satisfactory explanation, 
[labitual suspension from the feet oiiglu to hypertrophy rather than 
atrophy the lower extremity. 

When we consider as a whole the phenomena of lumbar shortening, 
addition of sacral segments* and reduction of coccygeal segments in all 
of the apes, beginning w ith the gibbon, it is hard to evade the conclusion 
that inheieiTl tendencies toward these changes must be present in the 
anthTO|x>id stock quite aside from functional adaptation or increase of 
w^'ight or degeneration. We must not be deceived into adopting the view 
that man is very close to the gibbon in that both separated from the com¬ 
mon ancestral anthropoid-humanoid stock before lumbar reduction had 
proceeded to the extent found in the giant apes. For man ha.s a shorter 
tiloraco-lumbar spine than the small anLhrofKikl* and the re-elongation 
of lumbar region that makes the number of segments (5) the same as 
that found in gibbons is due* in the human species, to the loss of a pair 
of ribs. Man rather shares most of the reduction tendencies in the low^er 
spine that are common to the great apes. 

Man has retained the caudal vertebrae in a less vestigal condition than 
have the great apes, because his erect biped gait and his more capacious 
pelvic aperture require the support of the caudal mnsdes and vertebrae 
to sustain the weight of the viscera, whereas in the anihro|JOids the pelvic 
opening is constricted, and the scmi-ereci aiitude and the use of the fore 
limbs for 5up|>ort when on the ground renders this retention of the 
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caudal vertebrae unnecesiary'. h is not siirprisingH LhcreforCf that in 
man the caudal part of the spine normaMy consists o£ 4 and not in¬ 
frequently of five vertebrae, whereas in the anthropoids the number 
tends to be reduceth and the segments are far more ainorphoiis and 
vestigial than in the case of man. The commonest number of tail verte¬ 
brae is B in the great apes and 2 or 3 in the gibbon. In the gorilla the 
caudal portion of the spine (coccyx) is sr:arcdy discernible. In the hu¬ 
man foetus from the fourth to the eighth week tlic coccygeal region 
of the spine protrudes, and the vertebral segments in it number from 
8 to 11 Subsequently, the surroiuuUng parts grow out and cover this 
protruding tail tip, but in a new-born child there can always be ob¬ 
served a post-anal pit or depression, which marks the point where 
the coccyx disappears below the surface early in the third foetal month. 
Til ere are a few instances recorded oF human individuals born wit i 
true tails, in which the coccyx, instead of being bent under, is con- 
tinue'd along the axis of the spine and contains a variable number of 
vertebrae. Vestiges of the extensor and Hexor muscles of the ta.l are 
found on the dorsal and ventral aspects of about 10 per cent of human 
bodies dissected, according to Keith, and occasionally tl.ere occur also 
small nodules of bone spanning the continuation of the middle sacral 
artery and representing the chevron bones of tailed mammals, to which 
are attached the muscles depressing the tail- 1 am not aware ol any le- 
corded instance of an anthropoid ape with an external tail, hitch a mani¬ 
festation would be much more remarkable as a reversionary fact than it 

is in mam 

The principal changes in the human direction that seem to have 
taken place at the time of the rise ol the giant primates ivere a Further 
Bhortenirtg of itif i.imbsr spioo by one sey-n.eot, an enlarsemem of the 
satruni to knit tlie pelvis more firmly to the spine, and a broadenma of 
the pelvic girdle. 


Coming Oonm to Earth: rerrestrial Anlkrolioids 

A tree is no suitable abiding plate for a large and bulky animal. 
Arboreal life offers an eaistence of relative secnri.y to sma .md rveat 
creatures and a sufficient food supply to satisfy their sn.all detnands. 
When the preprimate insectivores climbed the trees in the Cremceous 
period, they tvere tiny, delenseless animals. For them tree life offered a 
means of escape from the dangers of the ground, an adequate Iras.s of 

subsistence, and a chance of development. 

Wlten one group of the Primate Order attained a relatively gigantic 
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si'ie, it forfeited mo^t of the advantages offered by tree life, A tree can 
scarcely fjc said to offer an existence of security or comfort for an animal 
so heavy that it must keep to the larger branches or test out the strength 
o£ the smaller before it etiLrusLs ils ivcighi to them. Such an animal 
however agile^ lias to waste a good deal of time and effort to keep from 
falling off the tree. Then consider atsc* the problem of sleeping. 1 am 
not aw'are that any of the smaller primates actually build nests in the 
trees as sleeping quarters for themselsiis and their young, llovceverp the 
chimpanzee and the orang certainly pcTpetraie this primate anachrom 
isiiip and tlie gorilla builds nests both in trees and on the ground. HovV' 
CT. CT big t!ie tree, and hovvever tough and broad its leaves, a nest is a no 
more satisfactory sleeping place for a 150-pound animal than a go-cart 
as a means of conveyance for a grown-up man. 

'riiere is also tlie matter of fcHJtl supply. A diet of fruit, nuts, leaves, 
shtxns. insects, birds’ eggs, et cetera, is adetjuaie for a small and very 
agile animal Living in a tree. Jn order to obmiii cnotigh of that pros ender 
to satisfy its bodily needs, a giant primate must range over a considerable 
forest area, handicapped by the difficulty of arboreal progression that 
his great bulk entails. Apjxarcntly the orang-utan anti the chimpanzee 
spend most of their time pm^uing their appetites and never quite catch- 
ing np with them. A huge mass of such tiunutritious green stuff must 
be consumed daily by sucfi animals, Wbib this prospect, contrast the | 50 s- 
sibilities of hxjd-getting on the gi’ound. Here are all sons of creeping and 
ciawling things u'liith may be caught and devoured, as ivell as the ani¬ 
mals that I im and jump. 11 ere one may grub for roots and hunt hir eggs, 
pick berries, and even go Etsliing. And if one wants nuts or fruit or birds' 
eggst it is still |?€)ssib]e to climb a tree. 

I he gorilla is probalily mainly a ground-feeder, but in a state of 
nature a rigid vegetarian. The lourieen-year-old male monntain gorillas 
in the San Diego zoo were fed alx>ui Sa jx)unds of food apiece per day 
—all duHcc fruits, vegetables, and ceTe,ils. A gorilla in his native haunts 
Would be hard pm to it to find that amount. The San liiego gorillas 
became fat, but wild gorillas probably get feiv chances to overeat. 

f)n the ground the barriers to free migration anfl the pursuit of prey 
are not so numerous as in the trees; almost any spot on ferni fiTtua is a 
more comfortable sleeping place than the crotch of a tree. If an animal 
of great size falls out of a tree, other animals come and pick its Ixunes; 
but if an animal on the ground falls, it picks itself tip and goes on. 

Living on the ground involves, of course, danger from the attacks of 
other animats. Burrowing habits, speed in locomotion, quills, fjoisoil 
fangs, unpleasant scents, horny hides, inconspicuous coloration—all of 
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iliese and otlieis are actjuisitions of proiectivc value, liul die best de¬ 
fense against enemies is to l>e large, strung, and fui inklahte, unless it is 
to be clever. The giant primates iveie mid are Ixjili powerful and in* 
lelligent. And tlie most intelligent of them and the most porvcrful have 
taken to the ground. The gorilla is the largest and strongest of the prU 
mates. He is proliably also the most ferocious, ft seems very unlikely 
that the gorilla has iinicli to fear from the attacks of any beast of prey 
except man. There is very little reason to doubt that the pnilL^ has l>ecn 
driven to descend from tlic trees in adult life owing to his great size and 
large appetite. However, his gigantic strength of jaws and arms relieves 
him of worry in his tencnrial habitat. If the story alxnit the orang-utan 
and the crocodile is true, it may be inferred that the aubnrinhaired ape 
has remained in the trees from motives of conservatism atid prudence 
rather than because of im|x>tence. 

There is some dilTerencc of opinion as to the geological period and 
the evolutionary stage at which man's aucesioi took to the ground. Some 
writm think that this crucial step was taken as early as the Ohgotene 
period a)id before the giant primates had evolved. I Ins necessLtate.s the 
supposition that our prehuman ancestors became terre.sirial bipeds when 
they were no larger, if as large, as tlie present-day gibbons. Uut such a 
small humanoid would scarcely have been able to cope witii formidable 
land animals of tlie period either by strength or by wile. Even today 
man is a relatively slow moving creature on the ^omid if he he coui- 
pared with most terrestrial quadrupeds, and he is not equipped with 
any efiicadons weai^ons. cither defensive or offensive. Further, there is 
alnmdant evidence that the erect fiosture and Inped gait became a hxed 
habit in the humanoid stock before the brain attained its present great 
size. .And it is a reasonable assumption that man s ancestors did not reach 
their present position of mental dominance until their brain si/e largely 
4CI ih.ir of Other animals. 
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to the ground because the trees died under them or burned up or other¬ 
wise became non-existent. In my opinion, this iiypothesis is ridiculous. 
.Any change of climate involving deforestation of the ancestral area 
would either be sufficiently gradual to permit our arlx)real ancestors 
to migrate to other forest zones or, if of a sudden or cataclysmic nature, 
would have destroyed lK)th the trees and the apes perching thereon. 
\\ hen the climate changes, most animals follow their congenial environ¬ 
ment to a place where it remains fixed and constant. .A cat does not be¬ 
come a walrus because of an inundation; it either drowns or scuttles away 
to dry land. But an ostrich might abandon an arboreal life because it 
found itself too large for the trees and might give up flying because it 
became too heavy. And an unusually intelligent anthropoid ape might 
take a chance on the ground when an arboreal life became too cramping, 
especially if that.anthropi)id ape were provided with mighty hands and 
powerful jaws. 

l et us suppose, then, that man's ancestors neither fell out of the trees 
nor fell with the trees but descended to the ground on their own initia¬ 
tive, leaving their more cautious and conservative anthropoid relatives 
glaring at them disapprovingly from the branches. These radical ances¬ 
tors of ours saw and accepted the chance of a larger, more varied, and 
fuller diet; they wanted to live their lives more abundantly. 

An ingenious but somewhat improbable theory of ape and human 
evolution has been sketched by J. R. de la 11. Marett.“ He attempts to 
refer the erect |K)sture. the expansion of the brain and skull, and the loss 
of body hair to the results of rapid reactions to iixline deficiency. The 
common Hryopiihecine ancestors of both man and the present apes are 
thought by Marett to have been small, light-boned, physiologically ef¬ 
ficient apes, which brachiated. The branch that diverged toward hu¬ 
manity mo\c*d into mountain areas al>ovc the tree line and was there 
subjected to severe mineral deficiency—especially of iodine. The result 
was not only cranial expansion and denudation of the hairy coat, but a 
sort of achondroplastic shortening or crippling of the specialized bra- 
chiating arms that necessitated dependence upon the lower limbs for 
Icxomotion and, hence, an erect |K)sture. I'he giant Ixxly size, .Marett 
thinks, may have developed independently in man and in the apes that 
remaint'd arl)orcal, as a result of itxline economy sup|x>sedly promoted by 
large Ixxly surfaces. This view envisages the first men as virtually hairic'ss. 
achondroplastic (a term denoting failure of normal cartilaginous devel¬ 
opment in the skeleton), and hydrocephalic (“water on the brain”) pyg* 
mies. Some of us may not admire man inordinately but still may hesitate 
*• Mamt. Racf, Sex and Environment, chap. VI and paxsim. 
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to attribute his origin to a series of pathological accidents resulting from 
deficient mineral supplies. 

Standing Up and Walking: The Bipedal Humanoid Stage 

When the proto-human ancestors of man took to the ground, they 
were offered a theoretical choice of several different postures and modes 
of locomotion. They could become pronograde and go on all fours; 
they could adopt a squatting jjosture with the knees bent and develop 
a hopping mode of progression; or they could stand erect and walk upon 
the hind limbs. The ancestors of tlie baboon took to the tpiadrupedal 
gait and posture. The indri lemurs hop when on the ground like the 
tarsiers in the trees: the giblxm moves along the ground in the erect 
posture, holding its arms up and walking on its two feet with the legs 
incompletely extended, .\ctually. the way a primate progresses on the 
ground may be predetermined by the bodily adaptations effected by its 
posture and its method of locomotion in the trees. 

The ancestors of the baboon were pronograde tree monkeys, running 
along the branches and leaping with their hind legs. They occasional y 
sat up or squatted in the trees with the knees drawn up towar t le >o< y 
(flexed), but they were not really upright primates, and they did not 
brachiate (swing from Ixiugh to bough by means of the arms). Their 
fore and hind limbs were of approximately equal lengths, and, when thp- 
took to the ground, they naturally and inevitably assumed a pronograde 
iKisture and continued to use a quadrupedal gait. These proto-baboons 
probably went to earth as a result of their large size, which rendere 
them ill-fitted for arlxireal life, while strength exempted them from 
most of the dangers of attacks by other animals when on the i^ound. 
Balxxms live in rocky and treeless or scantily forested areas. But 1 doubt 
that they were driven to the ground by dearth of trees. Perhaps, how- 
ever, one should concede less to initiative and more to Ixidy bulk and to 
the environment as causes of their change of habitat than in the case of 

man's ancestors. , 

\ hopping gait requires specialization of the hind limbs. The tarsus 

or vault of the foot may be greatly elongated, and a long and heavy 
counterpoising tail is desirable. No changes in this direction during the 
alioreal tieriod prepared man's ancestors for such a gait on the ground, 
unless, as Wood fones may think, man springs from a hopping tarsioid. 
Hopping involves a take off from a position of rest in which the le^ are 
flexed, the femur being pcr|>cndicular to the erect spine or the knees 
drawn up toward the abdomen. However, man does not hop. 
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Dr. Dudley Morton ** has arg^ied that posture is a biomechanical in¬ 
teraction between the organism and gravity. The more massive tlie head 
and fore parts of an animal, the farther removed from the hind quarters 
is the center of weight, and the more difficult is the elevation and main¬ 
tenance of the spine in a vertical position, not to mention the problem 
of balancing the top-heavy Ixxiy on the hind legs. On the other hand, 
the nearer the center of gravity approaches the pelvis, the more easily 
can the body be erected. In the case of the kangaroo and of some extinct 



Fig. 8. Skeleton of a kangaroo—to illustrate hopping posture, use of the heavy 
tail in the tri|KMlal stance, and flexed position of the thigh lx>nes. 

reptilian forms, a heavy counterpoising tail helps the animal to assume 
an erect po.sition (Fig. 8). The gorilla, chimpanzee, and orang all have 
such massive heads and chests and such heavy arms that the weight of 
the forepart of the body necessitates the support of the fore limbs when 
moving ujxm the ground (Fig. 9), Dr. Johnson siiid: “Sir, a woman's 
preaching is like a dog walking on his hinder legs; it is not well done, 
but you are surprised to lind it done at all." The latter part of this state¬ 
ment may be applied aptly to the occasional erect bipedal movements 
of the gorilla and the chimjxin/ee. These animals are too top-heavy to 
become erect bipeds. Their hind limbs are too weak to support the full 


«« Morton. "Evolution of Man's Er«i I'osture,” pp. 1-18 fl. 
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weight of the body, and their pelves are not adapted for the transmitting 
of that weight to the legs. They therefore bend fonvard and rest the 
weight of the forepart of the body upon their long arms. Because these 
arms are so much longer than their legs, the spine is not parallel to the 
ground but is carried in a semi-erect position. The giblxjn, however, 
does not always adopt a quadrupedal gait when on the ground (Fig. 10; 
Plate 11. a, b). .According to Carpenters observations, gibbons have 
three methods of walking on the ground. The first is quadrupedal, with 



Fie 9 Skeleton of male gorilla-io illmtraie semi-creci posture and quadrupedal 
gait, elongation ol spines of neck vertebrae to support unl>alanccd cranium. 

the legs fairly straight, the trunk semi-erect, and the arms spread widely 
apart, fingers extended and weight borne on the palms. The second is 
using the arms as crutches and swinging the legs through them. The 
third, the upright bipedal gait, is easily learned by young captive ani¬ 
mals and may be the preferred natural method of locomotion on the 
ground. I doubt that it is ordinarily the result of human tuition. The 
giblion is a light and slender animal and has not the huge bulk of head, 
arms, and torso that characterize the giant apes. The center of weight 
is nearer to the pelvis. Again, the arms are so long that the finger tips 
touch the ground when the animal stands erect, so that it is inconvenient 
to use them as forelegs. Finally, the legs ol the gibbon are long relative 












Fig. lU. t he LLprjghc po&iure jiiid biped gak. A, running gibbun; walling man 
(Ausirabaii). 

to Its trunk length; they ;irc capable of more or less complete extension 
and are strong eriongh to bear the u eight of its body in the erect (x>s- 
lurc^ Nevertheiess, the gibbon is not an easy walker or runner and iis^ 
ually takes but a few steps in ilic erect ptjsture without squatting dotvn 
to rest. 

\ sonieivhht misty light on the posture and gait of man’s prelutman 


no 


U? FROM THE APE 








THE PRIMATE LIFE CYCLE Hi 

ancestors has l>een shed by the researches of the late Dr. Al(^ Hrdli^ka 
upon children "who run on all fours." “ This veteran anthropologist 
over a period of years collected and studied some 387 cases of children 
who used this quadrupedal |x)sture and gait, usually beginning between 
the seventh and twelfth months and for an average duration of four 
months. In general, these were strong, healthy, and blight children. 
They were not clumsy and achieved <juite amazing speed, ordinarily- 
working one arm with the opposite leg and placing the flat of the palm 
on the ground with the fingers fully extended. However (and this may 
be iiiqKirtant), in some instances the lingers were more or less flexed 
and "use of the dorsal part of the fingers or of the knuckles” is recorded. 
In this gait, the legs may be fully extended or bent at the knees. Both 
Schultz and Straus lay great emphasis uj)on this use of the palms and 
extended fingers in human walking on all fours because it is matched 
in the pronograde gait of the macaque and other monkey walkers, 
whereas the three great ajK-s usually rest their weight on the Imks of 
the middle phalanges of the lingers with the basal phalanges and the 
rest of the hand and wrist practically in a line with the forearm. On 
the other hand, the giblwn. when it goes on all fours, places its palms 
flat on the ground with its fingers extended, as do man and the monkeys. 
Straus points out that the great apes, because of the shortnc'ss of certain 
muscles that Ilex or bend the fingers, cannot l>end the hand back on the 
wrist (hyperextension or dorsiflexion) without simultaneously bending 
or Hexing the fingers.’* Hence they cannot walk on all fours with the 
palms flat and the fingers stretched out. He thinks that the great apes 
have aaiuired this limitation in straightening the fingers with dorsi- 
flexion of the hand in connection with brachiation, since a slight 
bending back of the wrist hooks the fingers and enables the ajies to hang 
bv their hands without the expenditure of great muscular energy. .At 
the same time, the limited dorsiflexion of the hand keeps it aligned 
with the forearm Iwth in hanging and in walking on the ground. 

Now. the important conclusion that Straus draws from these facts is 
that man-s ancestor never was a brachiator but went from a pronograde 
monkey gait straight to the status of an erect biped walker. He does not 
overlook the fact that the gibbon, who is also a palm.ir walker when 
going on all fours, is the most gifted brachiator among the primates, but 
he alleges that this small ape has become adapted to arlxireal brachiation 
in (iiiite a different manner from the giant apes, shows wholly peculiar 
alterations in certain muscles of the upper extremity, and has not suf- 


i»HniU^ka. Children lllio Run on All Foun. 
>«.Scraui. Tmtiirc of the Orral Ape Hand.” 
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fercd the physiological degeneration of the thumb that has overtaken 
the giant brachiators. Straus concludes tliat the upper extremity of 
man is fundamentally closer to that of an Old World monkey than to 
that of any ape. 

There are several small points in the evidence that seem to have been 
disregarded by Straus and Schultz in this argument. The first is that 
Hrdlicka records a fair number of cases in uhich the human children 
walking on all fours actually rest their weight upon their knuckles, their 
bent fists, or their flexed fingers. The second is that Reichenow, in de¬ 
scribing tfie first attempts of a young gorilla to walk on all fours, slates 
that he began to walk on his {xilins (apparently with extended fingers), 
but soon began to double his fingers and walked on the liinder pan of 
his palm and the last joints of his fingers, then finally upon the middle 
phalanges with the palm free and in line with the wrist. The third is 
that Yerkes has also noticed that the baby chimp begins by walking on 
the palms with the fingers extended and only later walks on the knuckles 
of its fingers. It would, therefore, apj>ear that the limitation of finger 
extension with dorsillexion of the hand in the great apes is a postnatal 
acquisition. If this is so. the fact that human children who run on all 
fours usually have their palms Hal and fingers extended carries with it 
no implication whatsoever as to whether their ancestors brachiaied or 
not, any more than in the case of the giblron. 

However, Straus and Schultz are certainly right in holding that bra- 
chiation in the trees is no necessary prerccjuisite for bipedal walking on 
the ground or, at any rate, docs not fore ordain that terrestrial |X)siure 
and gait. 

The changes in Irodily form resulting from erect biped gait, which 
man s ancestors certainly adopted in some way or other, were numerous 
and important. Ut us first consider the pelvic modifications, according 
to ReNnolds.’^ I he peKic girdle consists in mammals of two irregularly- 
shaped f)onesr-the innominate iKmes—ihe dorsal portions of which are 
articulated to one or more sacral vertebrae, and of which the lower, an¬ 
terior ends curse around to meet together in the mid-ventral line (the 
symphysis), ifius enclosing an oval or circular pelvic cavity. Each of 
these pelvic halves consists of tfiree fused parts: a dorsal section called 
the ilium, which is articulated to the sacrum; a superior, anterior part 
called the pubis, and an inferior, |>ostcrior |)ortion called the is¬ 
chium. The pubis and ist.hiuin are united to form the ventral arch 
or symphssis uheie the halves of the pelvis join together in the 
middle line of the hotly. The flattened bases of the ischia form the bol- 

o Reynold*, op. at. 
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tom part of the pelvis, the haunch bones, upon which the sitting animal 
rests its weight. The hind limbs are attached to the pelvis by ball-and- 
socket joints where the three portions of the innominate bones—the 
ilium, ischium, and pubis—unite. 

In mammalian quadrupeds, the pelvis may be likened to a l>ony cylin¬ 
der flattened from side to side, with its long axis parallel to the spine, 
its dorsal surface composed of the sacrum and its caudal prolongation. 


T»il 


Sacnim 




The pronogradc prlvii 




The pfooogradc pdvu lilted upright 



Ventral view* Lateral view 

Orthograde or upright pelvis 

Fig. 11. Diagrammatic sketches to illustrate evolution Irom pronograde to onha 
grade types of pelvis. 


the ventral surface cut away for the anterior half of its length and the 
dorsal surface similarly cut away for the posterior fialf of its length 

(Fig. II). 

This pelvic cylinder, elongated fore-and-aft and compressed Irom 
side to side, contains the rectum, the bladder, and the internal repra 
ductive organs. Its posterior opening contains the orifices of the rectum 
and urogenital system, and this opening is covered by the tail, when 
present. 

The elongation of this pelvic cylinder affords mechanically adv.in. 
tageous attachments for the muscles to act upon the thigh bones, which 
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are slung from the middle points of the lateral surlates ol the cylinder 
about lialE way along its a^is and almost per pen die u la r to that axis. The 
elongated ventral symphysis (the lower and posterior part of the arch) 
supports the pelvic viscera, which are disposed along the central tunnoL 
The anterior and dorsal part of the ivall of the cylinder knits the pelvic 
girdle with itsappemled limbs to the spine. 

When an animal stands up with its spine more or less perpendicular 
to the ground, this hony girdle (the long axis of ivhich is parallel to the 
spine) must now transmit the weight of the entire body, with the ex¬ 
ception of the tower extremities, wlikii is no longer distributed partly 
to the lore limbs and partly to the hind limbs. As a result of this new 
stress, the pelvb U now flatteiied downward and expanded Jxiterally; it 
bef oines Unver and bioadei. Its anterior or superior end spreads out, 
making it lunnel-shaped with the small orifice directed downward. The 
splaying out of the upper end of the funnel helps to support the viscera 
and to keep tliem from sagging down through the pelvic cavity. 

However, this lunnellmg ol the upper part of the pelvis seems not to 
have occurred in any of the giant primates except man. Such e.xcellent 
auihctriiies as Schultz and Straus regard the luiman pelvis as so greatly 
spetblized and so distinct ironi tiial of the anthropoid apes that they 
find it impossible to derive man from an anrestra! slock of the 
dumpanzec-gorilla-orang type. The distinguishing characters of the hu¬ 
man pelvis that lead to such pliylogenetic conclusions are: the extreme 
shortness of the human ilium, which puts man in the piosjtion of having 
a lower pelvis relative to trunk height than any other primate; the ex¬ 
cessive breadth ol the sacral part of the human ilium (the portion of the 
innominate Ixme that priicutales ividi the spinal colimiii); the fact that 
in all of the primates except man the satTuin articulates with the ilium 
at a point so far alrovc the hip bone sockets (the acetabula) that there i$ 
no hxed lnjrty structure opposite tfie pubic lM>iies such as exists in man 
in the fonn of the lotver part of the sacrum; the proportionately much 
larger and thicker acetabular or joint-sot ket region of the human pelvis, 
as contrasted with that of other primates, implying that the head ol the 
human thigh Ixme h proportionately much larger than that of any t>l 
tlie quadrupedal primates, 

Schultz argues that the com pa j native slioriness of the human ilium 
represents a pi imilhe condition in which man ctjuals the rnacac|ue, aiid 
that It is safer to conclude that man has preserved this primitive condi¬ 
tion than that he at first participated in tfie trend of the anthropoid apes 
toWr’ard increasing tfie length of the ilium and then very recently ex¬ 
perienced a secondary and extensive shortening of tfiis part of the pel- 
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This ^ ieiv, in my opinion, overlooks the fact that the hinder part 
of the ilium in mmii has been bent downward and has grown backtrard, 
as evinced by tlte development of the sacro-sciatic notch, and that this 
posterior and dotenwarfl giot^ th of the ilium in man has carried with 
it the sacTodliac ariic-ulation anti has lowered the p’tsitioij of the satruni 
relative to both the acetabtilnm and the pubic symphysis, ftirther, the 
anterior parts of the ilinin have grown forward and have curved inward 
t{> assist in the fonnatitm of concave, fnnnel-likc iliac fossae that are 
virtually peculiar to man. 'hhese modifications might easily effect a 
compensatory reduction in height of an apedike ilium with a long shank 
and incipient fossae, as in the gorilla. Such changes remove the form 
and proportionsol ilie human ilium even farther from such a primitive 
primate type as that of the macatpie ilium than from those of the gorilla 
and iheoraiig. Admittedly, it is ver\ dilhtuli to derive the human pelvis 
from that of any ot the great apes, but it does seem to me that the giant 
apes provide an intermediate stage in the broadening of the ilium, the 
incipient concavity ol the iliac fossae, and the foreshadowing of the 
sacro-sciaiic notch. It must be confessed, however, that such erect sitting 
or siantling as is done hy the anthro|xiid apes seems not to have the effect 
of flattening down and funnelling the pelvis, nor has the increase in 
size and weight in the giant primates apart from man produced any 
such pelvk result. It seems necessary to conclude- then, that these pe¬ 
culiarities ol the human [icivis are In no tvise indicative of ancestral 
modilications brought about either by iirachiating or by sitting erect 
in tlie trees, hut are rather bound up with changes induced by the as¬ 
sumption of the erect |XKs,iureand biped gait on the ground. 

The tfuadnipcfbl pelvis may be comp,ired tvith the crossbar of a T- 
with the thigh iKme jointed to it to form the vertical bar. One side of 
the crossbar is formed by the ilium and the other by the isefnum (Fig. ! I), 
From the irest ol the ilium, at the head end of the pelvis, there extend to 
the femur the muscles that flex the thigh iwne, raising the knee toward 
the ahdoinen: Irom the ischium to the femur extend the hamstring 
muscles that extend (he femur (i.e„ pull it downward and backward). 
The arms ol the F therefore provide, by their extensions fore-and'aft, 
advantageous points ol leverage horn which the flexor and extensor 
intiseles may move the thigh bone The crossbar of ihe T is almost 
parailet to the axis of the spine. 

When, however, an animal stands erect, a dilfcrem disposition of 
tJicse points of mustular attachment is necessary to provide adequate 
leverage for balancing ttie luxly in the new- posture and for working 

u SctivlLz. 'Characitrs Cnmmfin to ILighrr Primaici," p. 426. 
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efficiently upon the limbs in its movements. Tlie EiiiEitbiuciits of the 
muscles that elevme or Ilex the thigh must be aruerior to, or in front of, 
their insertions in tlie femur in order to obtain a gotxi puicbase upon ilie 
thigh* and the extensor muscle aiuit hrnents must be back of their points 
of insertion. These requirements necessitate an amero-posterior exten¬ 
sion of the pelvis. Since the axis of tlie lower limb is now ^xtrallet to the 
spine instead of being perpendicular to it, ilie points of pelvic attach¬ 
ment must now bear upon the leg from an nixis more or less peipeiidicu- 
lar to the spine. 

[n the pelvis of man. this new requirement is partly met by a marked 
llcxme of the spine in the luniljur region that tilts the front part of the 
pelvis downtvard and backward, while the sacrum is beiu upward and 
backward, until the liip joint falls into the axis of the erect spine. Slnuil- 
laiieously, the iliac bones, ivhith are blade-1 ike in quadrupeds but al¬ 
ready expanded latenilly in the large anihrfijHuds, grow downivard in 
their dorsal portions and also dev elop forward in a cur\'e toward the 
middle line, until the ventral ends of their cresis are anterior to tlie hip 
joint and ivefl above it ,so as to afford advantageous leverages for the 
muscles that Ilex tlie thigh ^Fig. 12), Tlie inlet of the peUb notv is 
framed in the expanded and curved iliac bones (the false pelvis)* which 
drop away rapidly in from to the low' sympliysis W'lieie the media]! halves 
of the true |>elvis come together. The u|3|jer part of the pcl\ is is like a 
bottomless Imin tilled forward and w ith the from broken away, Tlie 
hollowed inner sides of the basin 5 tiiJ|>OTl tlie pelvic viscera, and the rim, 
the front broken edges, and the convex outer sides give attaibnicnt to 
the muscles that move the Hnibs and erect the trunk. 

The lateia] vbwv of the pelvis is now somewhat like a solid wheel 
(Fig. 13). The upper hall of the rim is almost complete, being formed 
by the iliac crest and the recurved sacrum and coctyx. Almost the en¬ 
tile lower anterior {juadram is cm away, anti the posterior lower (quad¬ 
rant is hollowed out where the shank of the isthinm is separated from the 
posterior rim of the ilitim and the recurved sacrnin by the sacro-sciaiic 
notch. The thigh bone socket is near the ten ter of the pelvic wheel. 
VVlicn you lieitfl forward and touch your (mgeis to the gtouiid (Fig, K3A), 
the thigii is fixeil, and the flexor nniscles of the thigh, pulling from the 
from surlaces ot the fixed limbs upon die anterior qxiinis of the pelvic 
rim, bend the trunk downward or Ilex the spine and pelv is upon the 
lower limbs. W'lien you simighien up again, the extensors of the thigh, 
working again from the hinder surfaces ol the lixed limb, erect the trunk 
tiy pulling at the jxiints of atuuhment uqion tlie posterior and upper 
portions of tlie pelvic rim and siicruin. 
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The broad pelvic basin in man i$ tilled downward and forward so that 
ihe plane of the soptiior aperture makes an angle averaging from about 
S5® to 55“ with the horiKoniaU The symphysis is lowered, since it no 
longer sustains the weight of the viscera. The front wall of the j>e!vis is 



B 

Fig. 13. I’he pelvic wheel. A. ihc pelvis llesetl on the thigh. B. approximute rela' 
litini of the flexor ind exteimjr muscles to the ritii of the pelvic wheel. 

very inut h broacler in man than in the anthrojmid apes^ partially because 
the whole pelvis is laterally expanded to support and transniit the weight 
of the Ixj^ly to the thigh bones, and partly in ionformity witli tlie atnero' 
posterior, or frontuo-batk, riattetiiiig ol the trunk that has been one of 
the consequences of tlie erect posture. There is no doubt that tlie exteii- 
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sion of the thighs and the lowering of the pelvic symphysis have rendered 
man liable to hernia—the escape of the alxlominal contents. 

Professor Schultz ’• offers arguments against the view, presented above, 
that the erect jwsture in man has involved a tilling downward and for¬ 
ward of the (>elvic brim and upward and backward of the sacrum in 
order to bring the hip joint beneath the vertical axis of the spine. By 
studying the natural position of the pelvis within the trunk (exposing 
one side and leaving the other imbcddetl in the flesh), Schultz concludes 
that the position is the same in all primates except man. lie states that 
in the brachiaiing and. therefore, erect gibbon, the pelvis has the same 
position in the trunk as in the largely c|uadrupcdal chiinijanzec. and the 
upright position is attained solely by the turning of the leg in the 
acetabulum or hip socket joint. In man. the lower part of the pelvis is 
retained in the characteristically quadrupedal |)Osition. and the human 
trunk becomes erect only alx>ve the sacro-iliac articulation, chiefly by the 
bending of the spine in the lumbar region. However, on Schultz s own 
showing, the pubic or brim angle forms roughly a right angle with the 
trunk axis in the chimpanzee (but not in the gibl>on. in spite of his 
sertion). and one of about 150® in man. In any event, whether the 
entire pelvis has been tilted forward and downward by the bulging for- 
rvard of the lumbar spine and for the purpose of bringing tbe aceiabula 
directly beneath the axis of the spine, or whether the turning to the 
erect posture is exclusively aliove the sacrum, the effect has been to raise 
the tip of the sacrum and lilt the |>elvic brim forward and downward. 
The ini|K)rtance of Schultz's argument lies in its contention that the 
comparative morphology and relation of the pelvis in man and the apes 
d<K*s not validate the view that brachiation with its vertical posture 
opened the way automatically for the erect j>osiure of modern man. In 
this fie is probably correct, since the gibl>on-ai once the most specialized 
brachiator and the most efficient upright walker among the apes-shows 
little, if any. modification of the pelvis in a human direction, whereas 
the great apes, which do at least show some approximation to a human 
type of pelvis in the lateral expansion of the iliac blades, ordinarily walk 
on all fours when on the ground. 

The curves of the human spine in the erect posture are easily ex¬ 
plicable if one imagines the spine as a vertical, elastic rod upon which 
pressure is exerted downward. In the thoracic region, the clastic spine is 
reinforced by the shoulder girdle and the rib cage; in the pelvic region 
it is reinforced by the pelvic girdle (Fig. lOB). .At the caudal end it is 

»t Schulli. •'Skclcion ol the Tnink amt Limbs.** pp. M&-360. 
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again free. The fonvard flexures of the spine come in the free and un¬ 
braced cervical (neck) and lumbar (loin) regions, which !)uckle forward, 
making anterior convexities. The free tail end is recurved underneath 
to support the viscera, being held in this position by strong ligaments 
attached to the haunch lK)nes. 

The lower [x>rtions of the pelvic symphysis, instead of meeting as in 
the apes, now curve away from each other to form a subpubic arch, so 
that the external reproductive organs, instead of being situated at the 
posterior opening of the pelvis, are now placed anteriorly, beneath the 
subpubic arch. 

W'ith the specialization of the lower limbs for sup{x>rt and locomo¬ 
tion, the legs become very much longer and stronger. Thus. Schultz *® 
gives the following figures for leg length relative to trunk length in adult 
primates: Old World monkeys. 100; mountain gorilla. 112; orang-utan. 
119; chimpanzee, 128; coastal gorilla, 131; siamang, 131; gibbon. 116; 
man, 171. However, in the new born, the relative leg length in gibbons 
ranges from 137 to IGl; in orangs, 124 to 128; in chimpanzees, 111 to 119; 
gorillas. 119 to 123; and in man averages 116. Thus, in the proportion 
at birth and, presumably, in the foetal period, man stands closer to the 
great, brachiating a|>es than to the small gibbon. 

The great group of muscles that cover the front of the femur and are 
attached along a line that extends down the middle of its posterior sur¬ 
face is called the Quadriceps extensor femoris (Fig. 14). The knee cap 
is embedded in the tendon of these muscles, which is attached to the upper 
part of the shin l>one (tibia) just below the knee. This muscle group, in 
addition to its function of helping to flex the pelvis on the thigh when the 
leg is fixed and to flex the femur on the pelvis when the leg is free, serves 
to extend the leg on the thigh and is of great importance in walking and 
in preserving the upright posture. Similarly, the hamstring muscles, 
which are attached at one end to the extremity of the haunch bones and 
run down the back of the thigh, are inserted in the upper portions of the 
leg bones (the tibia and fibula) on their posterior surface. These muse les 
flex or bend the leg on the thigh when the lower limb is in motion and 
from the standing position help to balance the Inxly. Fhe superficial 
muscles of the calf of the leg are the chief extensors of the foot at the 
ankle joint. They are characteristically large in man, since they are used 
constantly in running, walking, leaping, and standing. In walking, these 
muscles raise the heel from the ground, and in standing, they steady the 
leg ufx>n the foot and keep the knee from giving way. The deep muscles 
of the calf and the anterior muscles of the legs are all strongly con- 
»«S<hulw "Die Knrporproportioncn.** p. 168. 
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cemed in the erect posture and the biped gait, acting in two different 
ways, according to which point of the extremity is fixed and which is 
free. 

The effect of the great lunctionai demands made upon the lower limbs 



Fie. 14. Schematic diweetion of the right leg. viewed from the outer side, showing 
approximately the positions and relations of the gluteal muscles, the extensor 
muscles of the thigh, and the superficial muscles of the calf. 

by erect posture and biped gait is to increase the whole members in size, 
especially the muscle masses and the lames to which they arc atuched. 
Man’s leg Imncs arc much longer and the ridges for muscle attach- 
menu are much more sharply defined and differentiated than in the 
anthropoid a|>es. Along the b.ack of the human femur, or thigh bone, is 
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a rough ridge (die linca aspcra) which o[ten stands out like a huttresj 
or pilastfi (Fig. If?), ‘rhis chaTactcrislirally human Feature is an effect 
of the great dcvchipment of the extensor muscles of the tliigh, U'hich 
are attached to diis rouglicned line and are of primary ini]x>riari( c in 
i!ie tTcci posture and the biped g;iit. Although these muscles exist in 



Fir. 15, The Linra A. posterior surrare of rtghi tcinur of goriha. The stippJed 

areas inrfkntc the parts coverctl (jy ihe oieUtal acid lateral pHiriioris of the Quatlriccps 
entenwir feiiioris. I'hc areas ol muscular altachmciu arc separated by a stunoih sur¬ 
face. \\ cnisiscctiofi of iame femur at middle of ?haft, fV. fjosicrmr surface ol right 
femur oE a inan with ivcll tk^Ttoped pilaster. 'J he Linca asjjcru is the rough ridge 
extecKling doisii the middle of che shaft. It', cioss-scciloi] of same femur at mMdte ol 
shah. 


apes, they arc much less strongly developed, and their attachment on the 
1>ack of the femur is st arcely discernihle. I he great des'elopmcnt of this 
ridge gives to the human fetmit a prismatic cross section with the apex 
of ilie pi'isin |x>inting hatkward. whereas in ape's the cross section of 
tlie lnme is round or ovaL Simibily, in other hones of the extrcnniics. 
die human shaft shapes lend to he prismatic and, in the apes, round or 
oval. 
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The most jiTO^ound changes that took phu:c in otir primate ancestor 
trhen ground-dwelling became a hsiefl habit alFccicd ilie foot. 1 hat mem- 
ber had to be changed from a grasping lo a snpjjortiiig organ. In order 
to appreciate these changes vve must dcstTil^e tltc form atnl tunction ol 
the foot in various primate groups. 

Dr. Dudley Morton has eiuimerated the various kinds oi tom gcasp 
etnployed by ditierenl primates.^' Small lemuroids and tarsioids use a 
clinging or perching grasp because oi the small si/e ol their fed relative 
to the cireimiference of the bougiiis. It you attettipl to grasp a |ji|]ie or tree 
trunk of very large diainetei^ you will linci that ttie itiosi eficcti^e grij* 
is that between the thumb and the outer digits of the hands, because 
the tvidth of the palm heljjs to cover the increased span. Hctic e. In small 
primates, the cUnging or perching grasp involves large development of 
tfie gi‘eat toe and of the outside toes and little dev clopinem ol the second 
and third toes. In such a tilinging or pciching gTasjj, the fulcrum of the 
foot (the point at width leverage is appUcdli is the middle point of t!;e 
tarsus (the group of small hoiies in the foot cctrrespondiug to the wrist in 
the hand and constituting in man's foot the “instep’ ). In such a grasp the 
great toe is almost perpendicular to the Umg axis of the loot. Some lew 
of the primates* especially the orang-titan, employ a suspcnsioir grasp tir 
which no use is made of the great toe. and the weight is hung from the 
curved or hooked digits of the lesser toes. In the inaiinosels, a legieS’ 
sion toward a rtKjent type of fc3f>l is observed in that the great toe be¬ 
comes rudimentary and loses its poiver of tipposainlity, and the lesser 
toe nails take on a claw'-Hke appearance and are dug into the hark of the 
trees to give the animal a grip. But most ol the primates employ the feel 
in a type of grasp that \forion calls ‘hallucial (hallns- the gre.it ittc). 
This consists of a llexion of the oppKihle great toe toward the outer 
digits, which are simultaneously bent toward the great toe. In other 
words, the great toe is curved around one side of the bough, and the tour 
lesser toes are curved around the other side of the botigh This touverg- 
ing flexion afTccls not only tlie toe hones but also the tong hemes of the 
f<x)t belunti the toes (the metatarsals), which torrrs|>ond to the long 
Ijoiies in the palm of the hand (the mct.uarpals). With the development 
ot the larger primates, the grasp of hands and leei upon the boughs is 
essentially sindlar to what your hand grip would be if you weic to stand 
on a branch with your back to the tree iruiik and. Emending down, grasp 
the bough in ftoiu of you wdth both hands, one in advance ol the other, 
supporting tfic weight of the lore pn ol yonr l>ody upon the giaspiixg 
arms. I he monkeys and apes, in progressing alotig houghs w ith such a 
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hand and fcrni employ the distal or farther enck of tlie metatarsal 

bones as the fulcra upon which the feci are raised in walking, Wc em¬ 
ploy these same points (the bases of the toes)—tlie “ball of tlie foot”— 
in a similar fashiaUt nsing upon tlie ends of the metatarsals as we step 
off from each foot akcrnalely, 

j\tany terrestrial quadrupeds are digitigrade—that is they walk upon 
tlieir toes; but the primates are plaiuigiade—they walk on the soles of 
their feel. 

In the smaller primalcs, whose feet are too tiny to encircle the boughs 
ujMii which they walk* the long a?cis of the foot and ihe prindpal line of 
leverage jxiss through the middle toe. In the great anthro|Xjids the foot 
is large enough to grasp the boughs clficienily so that the four lesser toes 
are flexed against one surface of the bougli aiul llie great toe against the 
opposite surfate. This changes the line ol leverage so that it now runs 
betireeii the great toe and the second toe, the fulcrum now being the 
treb hetu'cen these toes. The sliafcs ol the metatarsal bones are also 
twisted* those of ilie lesser toes inward and that of tlie great toe outward* 
so that they face each otlier in conlormity witli the cun^ed surfaces of the 
boughs that they grasp. Dr. Morton has shown that the fuiictional axis 
of the human ftxjt likewise passes between ilte great tex^ and the lesser 
toes. and. since the primitive inammalian line of leverage invariably 
passes tlirough the third digit* it is not possible to explain the axis of the 
hiuiian foot except by the assumption that it has been derived from a 
large, grEispiilg authropoid fool. 

When biped gait was assn met I ujjoii the ground* the protoduiinan foot 
was a large* prehensile organ similar to that of a duiiipanzce or of a young 
gorilla. The great toe was op[XJstii>le to the other toes and set off on the 
inside of the fool like a thumb; the lesser toes were longer than those of 
man and were pro bat) I y eurved downward to some extent, or partially 
flexed. The fii^i iti eta tarsal, which carries the great toe* was twisted to 
face the four lesser metatarsals. 1 lie tarsus, w hich notv forms the instep 
and ronirlbutes to the foot arches* was an assortment ot loosely arilcU' 
lated and mobile liones like tlmse of the w tlst; tfie heel bone was only 
slightly dcvelo[ud,« Put your hand down on the table, resting it on the 

If Dr. Morum sr^uci Uiat the t*l IIIAn niusl have small aciilig^iU when chev 

look lO the ijrotiTiLl liccausF oE a lack of cnashin:^ or ihorlcnitVR oF ihc miclafvruil ol 

lilt human fooi. Ilo a*-scri'i ihj[ ]ii [he ^at a|Mri iEil-so lionci arc tuiuhlcoiay vhorctncil « 
comparetl wiih thcconfiUion in [hcgiljlKiii and in ihc rnonkeyi. Man roialiiii ihc unshortened 
tamtiKL hciue. he miiil have HTparato-l Freun ihc aTiithro[M*id slock and lakcii lo ihc prauiid 
licforc lit Ijccamc a large animaJ and ific OKM c IwUlusc llic iHrarini^ of ihc ii'£ij.>h[ on ihc Lai^iiS 
ii awLinicd lo Itaic slinriciicd the Imiics, in ihc jriani primaics- I am not ai all sure of the re¬ 
ality of thus altered ”crnshLiij["or Uic mkl-iai^ui in Uicgrcai apen* Sclinlu (''Character^ Ciopti- 
mon lo Ki|;her Primalcs,"' p- -316) rWcs tlic following Icrigilis^ of ihc cniite taraus in proporiion 
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outride of the palm and the hisicU' of die thimih and let the interval be- 
tu'een yovir curbed tiiigcrs and thmnb make a CL Vou now have the 
approximate resting position of the pietieiisile anthropoid foot. 

The changes nete$!iary for mtitliFying this grasping foot imo an organ 
capable of snppordng the weight of die body are fairly clear. First of 
alb the great toe and its sopfjoiting nieiamsa! Ikhu- must he brougln 
into the line of the long axis of the foot: for a divergent ioCh sticking out 
like a thumb, would he a hindrance to ground walking, since it would 
be "stubbed’^ almost constamly. Tut your pirns down u|Mn the table 
with the thtiinhs polluting inward and bear down widi your weiglit. 
Keeping the same position of tfie liamls, draiiV in the thtnnhs toward the 
index lingers, so that the thumb-lirst huger interspace is ohi iterated and 
die diumb is brought imo line with the other fingers. Observe that this 
movement of adduction of the thundi makes a transverse arch of the 
palm of the hand. Notice also that, when your thumb is parallel with 
the other digits, it rests upon its side so that the palmar surface of die 
thumb is opptised to the side of the imlcx finger. \\'hen the ftnit was 
transformed into a stipponing organ* the great toe was brougln into 
line with the other IOC'S and lengthened to hecoine a principal basis for 
stipprt of the fiody weight. The ptilky joint at the Ijasc of the originally 
opjHisdhle great toes was flattened out so that the great toe no longer 
could be opposed directly to the other digits. The converging twists 
of the metatarsals ol the lesser tfies were oljlitcmlcd to a great extent by 
flat telling, whereas, in the great toe* the oultvai d twist of the stippot img 


of irimt IciiCfilij; Old World mcriilteys. gifjltfin. IS; okiijs* I6; chimpufiw!. tti’ ^jriUa?. 
iTiiih*23. Tlie same auihority C’Skfleioii uf tlic I runk and l-iinlrt,"' p. 397) ciici ihese 
foT tarsal lencili relative lo toial foot length: lowtr primaics, 30; Kdiliaii anil siamanj;. 2&; 
oranp, £6; chimpaiucc. JSt Rodl3;i* tOj m^n, In i Xegno of the lentls th« rt- 

laiionship ii onlv Ttic c^treiiie knsih of the human larsius is a slow, pminjtal develop^ 
mPTlt, Funlier. ihc giblmn KCIIW not to have an elo»Batcd larSiiS as contrasted With lower 
primates, n hercas (hc (rliimpatucc and fiortlla closely approach man in this feature. Assnmins. 
howekcMhetorrecinratof Moriun j offtcnmions. I dull hi [fiai itie shurictiing of the lanus m 
ihc jcrcat apes was clfccicd hy "crtishiTis," due to the weislifs Itcinfi placed on this part of the 
foot. I should repaid it ralhcrasan aJuiHaiion fur grraicr mobility of ihc tarsus ill i^raxpinfE- 
Pmting aircH and wcighi on Ijonci does not "criisli" ihem’ if it dkl. ihe human, tarsus would 
lie crushed- On ihc eonirary. sirain on a liorte is likely tu hrinff almui tu cntaTt;emcni ami 
hvpcrlrophv. Kctcritton of a priinitisc. tllldiortcncd tanus in ii].in m,iy prove lhat liis an 
leiior* divert from the anthropoid sioct hefort? ihe RreaL apes had "crushed'^ iticir tarsatst 
but ii does not prove thai ihrae anceitors were homunculi. Man'j ancestun may have uruwn 
to 3 lainc Sire in the trees wiihcui sulfering the degcntraliou of ilic lower Simln and the 
intense speciatimtiun ol the foot iliat bave fallen to ihe lot of ibe J?iani primalW. A long 
tarsus is a stiorl t>eg upon which to haiiglUfh an important hy|>OCll«ii. Further, ihis Itieory 
is in direct eontradkiiun lo the milii thesis of foot evolution dcvdopnl by Dr, Morion hitn^ 
self, since he makes the shifting ol ihc a^is of Icvemge from the middle of llic fool to the 
ivch Isctwccn the great toe and the l«Kr lOC an effect of Ihc (feai iiioi:ase in SUC of ihc 
artil]rojx.iid fcjoi cn.ibl:inB it lo span lar^tc branches. 'Fhis he «bs ihc ■■humanoid line of 
teveraj^e,^^ 
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metatarsal was retained, but the toe itself was turned out so that the nail 
was directed upward and the plantar surface rested up)on the ground. 
The adduction of the great toe contributed toward the formation of the 
transverse arch of the foot. I he four lesser toes, being no longer used 
for grasping, now underwent a process of shortening and degeneration, 
which has pnxeeded s^) far in civilised man that the little toes often lack 
nails and sometimes have lost a whole segment. The great toe retains 
its length because its base, together with the head of the sup|X)rting first 
metatarsal, constitutes one of the main points of sup|x>rt of tlie foot. But 
the great toe has sacrificed its opposability. 

'I'he tarsal bones btxome strong, wedge-shaped Ixmes firmly articulated 
to font! the springy arch of the f(x>t and are no longer loose and mobile 
like the corresponding wrist Irones. Mobility is sacrificed to stability. 
The small and insignificant heel bone of the grasping primate foot be¬ 
comes greatly enlarged and elongated. Its length constitutes the power 
arm of the lever to which is attached the tendon of Achilles, which, by 
the contraction of the calf muscles, lifts the heel off the ground in walk¬ 
ing. The foot is. then, a lever of the first class, the fulcrum being at the 
ankle joint, the weight on the ball of the foot, and the power applied 
to the {H)sterior end of the heel bone. 

1 he pimess of conversion of a prehensile foot to a supporting fool 
may he observed in an incompleted state in the gorilla, which in its 
infancy is largely arl>oreal, but in adult years becomes almost exclusively 
terrestrial liecaiise of its great si/e and weight. Dr. Morton has shown 
that the growing gorilla undergoc*s a gradual reduction in the torsion or 
twisting of the metatarsals, a retardation in the growth of the outer 
digits, and an increase in the length of the great toe. The gorilla also 
displays better development of the heel bone than does any other anthro- 
{x>id. These changes in the foot of the gorilla, in consetjuence of its 
descent to the ground, are similar in kind but not so marked in degree as 
those that must have txcurred in the evolution of the modern human 
foot. But the gorilla has not lost the power of op[x)$ability of the great 
toe and has not developed the completely sup|x)rting foot that man 
jjossesses. The gorilla is half-heartedly terrestrial, semi-erect, and only 
(xcasionally bipedal. Each individual gorilla becomes painfully and im- 
pc-rfectly adapted for a terrestrial gait late in life. The gorilla represents 
a stageof evolutionary vacillation, a postural and locomotor compromise. 

We have now arrived at a |K)ini where the human line of descent is 
represented by an erect, ground-dwelling bij>ed, wluw lower limbs and 
feet have become s|>cciali/cd for support and locomotion. No such 
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radital translovniatioli as tliat ivliitli iiiciaiii()V|jliosed tlic lowci' ex- 
iremities ivheu man stood erect upon ilie ground took plate in ille anus 
and hands. Pi'oiessoT Ftedeiic \l'Ood [ones lias been at ninth pains to 
show that the skeleton of ihc fore linih in man is alinost idenliial wiili 
that of sttth a |jriniittie at[uatic vertebrate as a tortoise. It is a inohile 
limb, tvitii its grasping [iinctioii dciehipcd by ai iKireal life W e have 
seen that the ■‘eniaiitipation of the fore limb" toUmvcrf the assiiiiiptioii 
of an erect sitting posture in ilie trees, lint this eniandpaiion in the 
arboreal priinates was intoiitpletc and iraiisitory beeaitse of the growth 
of the babit of bracliiating, i.e.. using die arms for the pm pose of foto- 
motion in swinging from bough to bough. 1 he elfetl of tins new' habit 
was, of course, to curtail the prehensile fumaioii ol the tore limbs, since 
these were now used to a great extent in suspending and moving the 
body, fn the anthropoid apes, die aims hecaine elongnud ni a fashion 

tiuite analogous with the lengthening of man s legs. 

Since there is a dilterencc of opinion coniei'limg the existence of a 
biacbiating. giant ape stage in mans ancestry, it is important to note the 
position of die hiiinan stock widi reference lo relative length ol the iipinr 
exireinity-wliether man is allied lo the monkeys in this ieauire or to be 
arm-swinging apes. Sdm I tr presents the following data for total arm 
(including band) length relative to tniiik length: Old W orld 
lie- giblion. 23 H; orang, 182; chi in pan/ce, 175; coastal gorilla, fM; 
mountain gorilla, 151; man. 150. lliese figures speak lor diemselves. 
Scinilut notes the case of a Negro w hose relative arm length (111) exceeds 
that of mountain gorillas and falls into the cliiinpatiree range. 

.Another result of brachiating is a disproporlioiiate lengthening of 
die forearm. In the anthropoid apes, this segment ol the upper limb is 
greatly elongated, whereas in man it is coiiijj.iralively short. Sir .Ardiiir 
Keith has explained tliisdilfcrcnce by calling allenlioii to the way anthro¬ 
poids grasp a branch and draw upward the weight of the hotly by Hexing 
the arm, (i.e., their habit of "chinning themselves"). In sucl. a lever 
movement, the fulcrum is at theelliow' joint, die power is applied to tbc 
upper arm by the biceps and amerior br.acl.ial muscles, and the weight 
is suspended from die shoulder joint, ft is. il.crefote, a lever of the durd 
order, with the short bracliitim or np|>cr arnt the moveable lever. In 
man, on the contrary, the typical use of the arm is lo lift a wetgl.t held in 
the hand; the lulcnmi is at the elbtiw and the power is applied u. the fore¬ 
arm liy means of the same musetes. bnt in this case the short and move- 
able lever is the forearm, tn the amhio|y>id. the short upper arm is the 

» Sell "Die RurporptojHutioticn " PP' 160-169- 
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moving lever and affords by its shortness a greater purchase; in man, the 
forearm is the moveable lever and is, therefore, short, relative to the 
length of the upper arm. 

The brachial index (radius expressed as a percentage of length of 
humerus) gives the length of the forearm relative to that of the upper 
arm. Schultz found it to be 104 in two lemurs. 9.5 in ten New World 
monkeys, 101 in twelve Old World monkeys, 113 in twenty-four gib¬ 
bons. 101 in sixty-six orangs, 93 in twenty-nine chimpanzees. 81 in fifty- 
one lowland or coastal gorillas. 86 in five mountain gorillas and 75 to 77 
in various human groups. This index increases with .age and is much 
lower in foetal life in all primates except the lowland gorilla. Man is 
closest to the gorilla in pro|>ortion of forearm to upper arm. Both have 
ver)' short radii. Individual human s|>ccimens can actually exceed the 
range of the lowland gorilla. hultz found an index of 87.6 in a perfectly 
normal Negro woman, whereas the highest figure for the lowland gorilla 
was only 85.2. ** 

Thus the abbreviation of the forearm has proceeded farthest in man 
but is also marked in the gorilla, the least arboreal of the anthropoid 
apes. 

Suspending the l>ody by the arms also elongates the hand and especially 
the fingers and the metacarpal lK)nes of the palm. In such a h(x)ked sus¬ 
pension. the thumb is not used to any extent, the weight being supported 
by the four flexed hngers. These consequently become long and coarse, 
and the muscles and ligaments between them extend downward so that 
the digits of anthrojxjids arc “webbed” almost to the first joint. The 
disuse of the thumb tends to result in its atrophy and diminution; in 
the spider monkey and some of the semnopithetpies. the external thumb 
has disappeared entirely. C'learly such a sus|>ensory grasp interferes with 
the opposabiliiy of the thumb to the other digits. It militates against 
skilled manual movements. When the hand is m.ade an organ of loco¬ 
motion, the perfection of its prehensile power is sacrificed. Conversely, 
in an erect bijn-d animal with fully emancipated fore limbs, the more 
primitive gr.i5ping function of the hand and the opjwsability of the 
thumb tend to l>e retained and further dcvelojicd. The thumb becomes 
long enough to be opjjosed conveniently to any of the outer digits. The 
manipulation of objects and the tactile use of the free prehensile hands 
both promote manual dexterity, as contrasted with the coarsening effect 
of brachiation u|)on the hand as a sup|xirting member. The human hand 
tends to l>e given over to independent movements of the fingers, whereas 
the use to which the human foot has been put has resulted in the loss. 

MSchulu, "Skeleton of the Trunk and pp. S62-56S. 
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to a great extent, of iiidepentlem movements of the toes. The foot is a 
specialist, tlie hand a general practitioner. 

In recent >e;ns, the stndks of Sdudiz have cleared up a gotid deal oE 
confusion that has existed ahoni die exieiit to \i Eiidi tlie human hand 
resembles and differs fretm the hands of apes and lou'er pritnates. rids 
snbjet i has to he elucidated here because h bears agtdn upon the dis 
putetl (pu^stion of maids dcscein from a large, brachiathig tree ape or 
from a ground ape that diverged from the common ape luiman stot'k 
when still a small animal. 

In the first place, hand length relative to irtink height is longer in all 
athili higher primates than in macaques, but it is proportionately shortest 
in the mountain gorilla, second sEiortest in man, and rclaiivcly the 
hjngest in the most exircme brat Ida tors—tfic oiaiig and the gihl>on. 
Orangs. rhimpan/ccs, and a[ieso[ the gifsbon tamily liave pio[xiTtion3iely 
narrower hands tliaii the macaque, btit man and the gorilla liave \ery 
broad hands, and the mountain gorilla noLably exceeds man in relative 
hand breadth. 'I hcse differences arc illustrated by the hand breadtli ex- 
pressed as a percentage of hand length: Old World moiikeys. Si, Rdi' 
hons, 2-f: orang-utans, chimpanzees, i.'r: lowland gorillas, 49; moun¬ 
tain gorillas, 58: man, 41.-Mn all of these primates except the gorilb, 
relative hand breadth decreases with age. Since the gorilla li.is a com¬ 
paratively slender hand during rnitldle foetal life, Schiilt/. concludes 
that the gneat relative breadth of the gorilla hand is a late phylogenetic 
(or ancestral) acquisition, bm that man's hand brcntkh was probably 
acejuired at an early stage of evolinion. and the human snxk probably 
never possc'ssed the typically long and slender brachiator s liantl, TEie 
total length of the thumb relative to hand length is greater in man than 
ill the macaque, but less in the anthropoid apes than in lEiat common 
Old World monkey (macaques, 55: gibbons, 54; orangs, 44; chinipam 
zees, 47: tcnvlaiid gorillas, 52; mountain gorillas, 50; man. 58,) These 
facts have lead to the assertion that the thumbs of the napes have been 
atropEiied in consecitience of ilieir disuse in bracliiatmg. or that mans 
thumb has elongated. However, Scrhullz, punts out that it h hardly 
fair to consider tfuimb leiigth only in relation to total hand length, 
since the latter has been greatly increased hi the exircTiie brachi.atois 
hy suspension and the process of stretching invol'ved tlieicin. If thiimh 
length be expressed as a percentage of trunk height, it is found ihai 
all higher primates have relatively longer thumbs than the macaque 
and man stands in the middle of the apes (niacac|ues, 14; gibbons, 34; 
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orangs, chimpanzees, 24; gorillas, 22: man^ 21).” In gibbons only, 
the free pan of the thumb, beyond its branching from the palm, in- 
chides a targe part of the lirsi metaLar|>al bone, whereas, in some gorillas, 
only tlie farther part of tlie basal phalanx of the thumb is free. In all 
higher |jriniatest the relative foetal length of the thumb is greater than 
in adults, but this postnatal decrease is mndi more marked in diini’ 
pan^ees than in man, Tlie rotation of the ttitmib that farilitates opposi¬ 
tion to the other digits is much more develoi>ed in higher primates than 
in monkeys and is not present in the foetal life of any primate, Schultz, 
says that this tfitation In some chimpanzees is more advanced than in 
the average man. 

Finally, with respect to the hand of man and those of the apes, we may 
revert again to Straus' ironchisions concerning the absence of brachi- 
ating specializations in the human liand, such as the alteration of the 
short hand mustrles in the gibbon; the restriction of manual tlorsi flexion, 
the shortening of the long digital llexois. and the degeneration of the 
tong Itexor tendon ol the thumb in chimpanzee, orang, anti gorilla. These 
considerations made Strau.s co'iiclude (with tlie apparent concurrence ol 
Schultz) that the up[>er extremity of man is closer to that of a catarrhine 
monkey than to that ol any anthro|Xfid ape. 

It ap|>ears. then, that man is closer to all of the apes than to the moiv 
keys in thumb length relative to trunk length and in rotation |X3wer of 
the thunih and i.s nearer to the gorilla and chimpanzee in relative hand 
breadth than to the mac.njiie, but approximates the hand musculature 
of the more primitive monkeys rather than the specialized myohjglcal 
arraitgemeuTs of tlie apes (which are quhe different in the gibbon from 
those of the big ImichiatoTs). F.videmly, the protiess of drawing phylo¬ 
genetic deductions from comparative study of the hands is most pre¬ 
carious. 


H'ere Afiun^r Ancestots /IrhoTt^al Atm-Swingers 
or l^rojtr/grade (rTOfttid Affes^ 

We must nou' come to grip.s with the main problem that has been 
worrying us iu our survey cjf the tieveiopinen t of ail "erect and feather I ess 
bi[jecr' from tlie common ancestral .stock ol man and the apes. Did man*s 
aj>e ancestors remain in the trees until tliey had attained giant size and 
prepare themselves for the erect |X)stuTe on the ground by bracliiating 
in the trees.-' Hr did they forsake arfjoreal life before the development oi 
great tree apes and run along the gmund on all fours, msignifuaiit in 
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size and monkey-like in posture, until they got their hands so filled with 
food. weajx>ns, or mischief that they had to stand up and walk on their 
hind legs? 

The arguments may he summarized according to the various ana¬ 
tomical prts that are alleged to show changes supporting one theory or 
the other according to physiological, psychological, or other topics of 
consideration that may offer apposite evidence. Linder each heading the 
pro giant ape brachiator and pro-small ground ape arguments may be 
listed. 

1. Lumbar Spine 
Pro-brachiator 

Suggestions of lumbar curve in great apes; reduction of number of 
lumbar segments and increased tendency to incorporate lumbar 
vertebrae in sacrum in great ajx's and man. 

Pro-ground apr 

Common possession of five lumbar segments in gibbon and man (but 
in man an extra segment has been added above by suppression of a 
pair of ribs). 

2. Pelvis 
Probrachiator 

Lateral expansion of iliac blades foreshadowed in great ai>es; con¬ 
solidation of sacrum. 

Pro-ground ape 

Unreduced height of ilium in great ajxs and shortening m man; 
alleged ciuadrupcdal position of true |jclvis (lower |>ortion of pelvic 
girdle) in man; large si/e of acetabulum (stxket for head of thigh 
bone) in man; lack of clear transitional forms bctwc*cn human and 
a|x; pelves; retention of less vc*stigial caudal vertebrae in man than 
in the a|xs. 

5. I*ro|>ortions of Lower Limbs 

Pro-brachiator . 

Human resemblance to great a|xs in short relative leg length in 
embryonic jxriod and at birth and divergence from gibljon pro|)or. 
tions at this time. 

Pro-smail ground ape 

Human resemblance to giblxjn in relatively long legs in jwstnatal 
period. sup|>osed to indicate that lower limb in man has not under¬ 
gone degeneration and reduction as in giant brachiators. 

4. Foot 

Pro-brachiator 

Shift of axis of loot from third digit to between great toe anti sccoiul 
digit in man and great apes (Morton's "anihro|x>id humanoid line 
of leverage”), supposed to be attributable to large increase of loot 
size in giant brachiators. 

Pro-ground ape 

Alleged "crushing ol mid-tarsal region" in great a|)es. absent in man 
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and ihe gibbon; generjil resemblance of human foot musculature to 
that of haboon (Wells)^ 

Rih Cage and Body Cavities 
l*ro-br{tchiittor 

nSusiJciision of visccni in body cavitica by type of nicsqnierici siip^tos- 
edly developed in gibbons and other apes as result of upright posture; 
flattening of the chest and back as in brachiatorSr 

6. Upper Limbs 
Pro-brachiutor 

Great relative length of fore limb in which man approaches the 
giant apes and vastly exceeds the lower primates (except the brachial' 
ing spitler monkey); lack of any of the nuiseuiar or bony spectalti^a- 
tif>ns found in typically quadrupedal mammals; fretpteiu ciCLurrence 
in man of one or more extra heads of the biceps, as U regular in the 
gibbon, but miicommon or absent in giant aix-s, 

Pro-grolind ape 

Lack of j)ectorali5-hke|>5-sublimis union and other specialised mus¬ 
cular features of gibbon up[>er limb; general resemblance of upjjer 
limb musculature to dial of inonkeyar 

7. Hand 
PrO‘bravhiatoT 

Power of rotation of thumb, approximated only in great apes, 
Pro-gi oti»d ape 

Lack of manual specializations of great apes* such as limited dor si- 
Rex ion with extension of fingers: walking on palms in infants "who 
go on all fours," 

8. 1 c*eih 
Prv-brachiaior 

Inheritance of Dryopithecus (generalized great pattern) of molar 
tooth form in man. 

9. Brain 
Pro-brarhiatOT 

Detailed resemblances of brain pattern between man and great apes, 
10, Psychology 
Pro-i^rar^n'fitor 

Results of psychological tests shosving closest approximation to hu¬ 
man intelligence in great apes, 

IL Physiology 
Pro-braebtotor 

Ccntimou possession of the blood groups by man and apes. 

On the svhole, the es idente pro and ton seems to he often equivocal 
and generally inconclusive. In recent years* there has been a strong 
trend toward the small grounti ape ihetiry and away from the giant 
bracliiator hypothesis. An imposing list of authorities inclines to the 
belief that the tuiman slock separated from the common anthrojKiid- 
luiinanoid trunk ax alxjut the saiiie lime that the gibbon Family branched 
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oft or possibly only sligluly later. Such a separation prior lo ihe develop- 
nient ol the giant priitiates would have to be referred lo the Oligtxene 
period or,, at latest, the lou-er Miocene, and would postulate a di^ ergence 
[jcginning some 27 millions of years back. It netessitaies the belief that 
the detailed resemblances of man to the gTcai apes are largely to be 
referred to the evolutionary phenomenon ealled ''convergence/' Among 
ilic students who atlhere to this view, or scimcthing close to it, are: 
F\ Wood [one’s, Sir Arthur Keitin Adolph If. Scludu^ W* L. Straus, [r,. 
Gras Clark. They constitute an eminent and influential majority. 
The principal adherents of the giant brachiaior theory are W. K. Gregory 
and Hans \Veinen. Notie of these students of human evolution except 
\VcK>d Jones has the sligtuest doubt of man s descent from an ape stock, 
and all except him recognize the closeness of human relationship vvith 
the great apes. W^ood Jones would liring man up from a progressive 
tarsioid ancestor uithotit the itiicrveiiiioii of ape or moitkey stages. 

To me, the most reasonable solution of the problem, as the evidence 
now stands, lies in a compromise between tlie lu'o extreme vieu’s. 

Indubitably, the earliest ancestor of man at the ape stage, when the 
common anthropoitldiumanoid stock Iiad already tojiped tlic Old ^V'o^id 
monkey leveU was some kind of an arboreal ape not yet of modern giant 
primate siste. There is no reason whatsoever for siipj^osing that man s 
ancestor fiecame a ground dweller while still a monkey, f^therwise. it 
would be reasonable to expect man to show far more imimate re 
semblance lo the mainly terrestrial monkeys, such as balx^ons, niandtills. 
and drills, than lie actually does, if only ihrougli "convergence." Under 
such circumstances, he could hardly resemble the anthropoid apes, large 
aiul small, in the intricate w-ay that he in fact d<>cs. Walking on all fours 
ought to be at least a regular, and not a rare, method of infant progress 
sion, if a pronograde gait had been diret tly superseded by erect, biped 
walking. 

Next, if man had an early tree ape ancestor, what was t!ie putative 
arboreal posture and method of locomotion of that precursor? There can 
he little doubt that this prehuman arboreal ape sat up habitually and 
climbed tree trunks with the long axis ot the body perpendicular to the 
ground or vertical. It the fixation of the visiera by suspension from the 
head end was aC(|uired in arboreal life, vvhirh 1 think is very proliahlc, 
if uoi certain, our ancestor might well have acquired these modifications 
without having previously become a confirmed brachiator. Since the 
human ancestor in ape form ntiisi certainly have been more versatile 
and less given to cramping specializations than the progenitors of the 
present great apes, it would appear probable that the proio-man brachi^ 
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aled in moderation, walked ilie brandies someiiines as a biped (as does 
also the gibbon), and perliaps evm on occasion went on all fours along 
the boughs. The elongation of the arms in man of today suggests a 
prelerenee for hraeliiatfon over arboreal proiiogradc prtigrcssion, but 
Straus, Sduilt;^» and others appear right in denying to man's ancestors 
any sudi extensive bradiiaiing speeializatton of the upper limb as 
affected the ancestors of the gildHJU family or those of any of the other 
great apes. Let tis^ then, suppose that tree ape-man was a habitual erect 
sitter, an occasional bough biped, with a pends ant for brachiating and 
an inclination to go on all fours when the going was dilliciilt. fn other 
words, man’s ancestor was |>erhaps a soniewdiat geireraliited tree ape in 
posture and gait. He exhibited a catholic taste. 

According to Carpenter, about DO per cent of gibbon locomotion is 
brachiating. f)n the other hand, wiki chimpan/ees in West Africa, as 
observed fjy Nissen, nio^e along the ground Fmin ircx: to tree. They rarely 
if ever progress by brachiating from one tree to another. Tlie adult 
gorilla probably s|ieEids utost of his time on tlie ground. The transition 
from a mainly arboreal life to a predominantly terrestrial habitat was 
probably made gradually by man's ancestors, and there is nothing in the 
anatomical evidence that seems to me to weigh heavily in favor of the 
hvjxjthesis that an exclusively terrestrial abode and a tiompletely nrlht> 
grade gait were attained at a small ape stage. If man’s ancestors had gone 
to ground in the Upper Oligoccne. before tlie gibbon was separated 
Irom the giant hTachiatois-u>be, 1 sus|K:ct we should have turned out to 
be ipiadnipeds. At any rate, such a protracted terrestrial sojourn might 
reasonably be expected to produce a further 5|>ecialization of the hind 
limbs and the feet away from the generalized primate type than actually 
is evident. Fusion of the lifiula with the tibia and most of the cursorial 
special Nations of terrestrial mammals are lacking in the hind limb as 
wdl as in the fore limb ol man, although. of course, one could not 
reastmably kiok. for the dcvelopnient of a digitigrade form of progress 
sion in a biped. 

I lowever, it seems to me that the strongest argument in favor of man's 
having reached giant status before he forsook the trees is, as stated 
above, that the actual handicap of large si^e and great weight to an ar¬ 
boreal animal may well have been a deciding factor in causing our ape 
ancestor gradually to change his habitat. It is true enough that, of the 
two confirmed brachiators and almost exclusively arboreal apes, the gn> 
bon is small and light, the orang big and heavy. Vet the latter shows 
clearly enough in the degeiieraiUm of his nether parts the penalty paid 
by the animal that outgrows the trees and still remains there. A conn 
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l)ina[ion oF increasing bult and superior liiiiianve may havir impelled 
OUT early ancestors to take this crucial step^ 1 dci inn think that a siii-ill 
Oligocene ape would have had inuth chance of survival ou the ^^ound. 
He tvouhl have heeu too u'cak, too s\o\\\ and too stupid. l^ratiicaHy no 
archaeologist totiay cretlils the Oligtnene, Miocene* or even riiocene 
'■eoliths’'—the stone toots or weajxms thought to have been shaped and 
used by our ancestors before stereotyped and recogni/ahlc tool and 
weapon forms had developed* liul no Oligoceiie ground ape with a 
human destiny could have survived without such aids to bis feeble 
organic equipment for defense or olfense. On the other hand, it is in¬ 
credible that any Oligoccnc primate could have reached a stage of brain 
development that w'onid permit him to be a tool-making animal. So I 
conclude that approximately nnxiern human si/.e (whicii is giant pri¬ 
mate size) and a brain bulk and nervotis organization that could 
scarcely have been attained before Middle MirKcne times w-ere probably 
antecedent to, and prerequisite for. man s career as a terrestrial biped. 

Making Things and Using Tools: The Arms and finnds 

The indirect effev:tsof tbe emancipation of the fore limh on other parts 
of the body arc Far more imponaiu than the modifications lirooglu about 
in tile arms and hands by the new uses to wdiich they are put. <). Ci* S* 
Crawford lias given a brilliant exposition of the diverse results oE tool- 
using and tool-growing*=* He explains that most animals grow tlieir own 
tools out of the limited materials provided by the substances ol their 
ow^n body: they use no other tools. 

Man was the first antinai lo gioiv a limb oiU%ide of hunself by making 
took oui oF wood and stone* 7’his was a great achievement. In the first place, 
because it takes mndi less time, say* to make an eolith or sliar|xm a stake 
than to grow canines or flatten your tail into a tiowel. Moreover* once made 
and the principle gras|x?cl, however dimly, the external limb is capable ol 
an in fill tty of modification. seIf'Sii| 3 ;esTed by its very inatleciuacy as a tool* 
There is no time for autotnatism to set in hcFore the possibilty of fresh use 
occurs, prom pied sometimes accidentally by the tool itself. 

Crawford further stresses the itiiportarice of an inicMigent brafn 
control in the use of an "external linib, ' which is imiiecessaiy in cases 
tv here the tools are unchangeable because they are a pan of the animal's 
owm body and are linked to the brain by a nervous system and kam 
their jobs so well that they never ret[uiie to he prompted* 
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The invention oI extracorporeal I limbs put a stop to progressive structural 
modifications, for thence Forth sucli modifications took place outside die or¬ 
ganism iiistend of tvilhin it as before. 

The importance of iO{>3-tising may then be said to lit in tite fact that 
it climimtLes die necessity of constaiit functional adaptations in the 
body by employing external objects to f til fill an environmental reqiiire- 
ineiitp and at the same lime ii imposes upon die senses and the inteb 
ligence the necessity of coping with changing conditions, and of coil' 
irolllng movements ihat can never becoiiie automatic because diC'y in¬ 
voke the utilization of an inanimate and nniiitdligciu mass in a pur¬ 
poseful and skilled manner. 

The tool’iising and tool-making cajjacities of animals are limited not 
only by die acquisition of free and prchcnsllt fore limbs, but also by 
their in tel ligence. In this connection, ii is important to describe the 
extent to which ant!iro|Joid apes are able to utilize and to make imple¬ 
ments^ as determined by the experiments of psychologists. For these 
tests should show whether the lliniuiiions of the animals are those of 
physical or of mental capacity. Rdhier tried ,1 series of experiments with 
chimpnzees In which a desiied object, such as some form of food, could 
he reached only hy die employment of some loot or implement,In one 
such experiment^ the chimpnzec was lied st> as to limit its range of 
111 o\ emeu It anti die objective w'as placed on tlie ground outside of lids 
periphery, wdnie a string attached to It w'as left within reach, ,\lthough 
in some cases the string wtis three meters long, the animal never failed 
to use it and to pull the object to itself, akvays gazing at the object and 
never at the rope. In this case, both motor ability and intelligence were 
adetpiate lor the solution of the problem. 

similar experiment inv'olved the use of a stick for dragging w'iihin 
reach of the animal in the cage some desired object placed outside of 
the bars, such as a banana. When the stick was lelt within the field of 
vision of the (liimpaniee. it was quickly and handily tuilized hir securing 
the objech but. if the stick was nut of siglit, no effort would be made to 
search for it. On the otlier hand, if the ape ha|ipened to turn around and 
notice the stick, it would then seize and use it. Often the thimpanzee 
would attempt to drag tlic object outside the bars within reach by using 
sncli obviously unsuitafde uhiIs as straws, green jdaiu stocks, stones, el 
cetera. It is obvious here that the limitation of the use of the tool is 
prestTlhfd by the animars lack of inielligcnce and not by physical in- 
t:apacity, 

problem fretjnently set for apes involves the suspension out of reach 

K^'ibk'r. «■/ Apei, pp. 25 tt. 
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of a banana or some other desired obieet ami the provision ot one or 
two boxes with winch the animal is required to reach tlie oljjettive. Tlie 
animals apparently learn with comparative ease to push a box beneatti 
the ohjetlivc, climb upon the box, and thus seenre the prize. 1 he quick¬ 
ness in the solution of the problem seems to depend again upcjn the itn 
lelMgcnce of the individual ape rather than upon its agility. Such 
problems are easily solved by chim|Xinzces and with more diiikuhy by 
orang-nums and gorillas. 

Professor I4ohler‘s chimpanzees easily develojjcd foi themselves the 
use of sticks as levers. 

The latik, which received the w^aste ivaier used to wash out cages, was 
closed by a thick wocxlen lid and iron bolts. But there were tracks* and it 
became a perfect mania with the apes to wjuat beside the tank, armed with 
straws and sticks which they dipjx'd in the foul liquid and then licked, Oi 
course things would have been much easier If the liti had Ixen removed, 
and, either because it moved easily uudgr the groping haods, or Ixcause it was 
easy to understand the situation, Shh obstacle was removed early and oltco 
either with the naked hand of a creature whose strength is catiabk of burst¬ 
ing open an iron bolt bedded in cement, or, later, as we increased the solidity 
ot the structures, prized open by means of a stick, wdiich hatl lormerly func¬ 
tioned as a sjxwn, but was extremely popular on its prmuotion to the dignity 
of ieivcr. The chimpatizee uses a lever in exactly the same niaiiner as niaiir"" 

Tlicse chimpanzees also developed the use ol sticks as digging tctols, 
employing them in a variety of ways. Sometimes both hands and teeth 
were used to thrust the stick into the hard gituuid, while as often the 
tough sole of the foot was pressed hard against one end ot a stick held 
diagonally in both bands, thus driving it into the earth. These digging 
slicks were used to lay bare roots lor iood. 

chimpanzee will often use a stick to |X3ke at things i>r to touch 
things that it is alraJtl to investigate with the naked hand. It always 
prefers to wipe oft lilih, moisture, or what not trom the snrlace of the 
Ixxly by using leaves, twigs, handfuls of straw, piiper. I liese animals 
strike with slicks and poke with them in play, but* when they actually 
*'mean lousiness," tltey drop the sticks and use their hands, feet, and 
teeth as weapons. Nevertheless, i;dhkr's jjtts developed a great fond¬ 
ness lor creeping up to the wire netting of the cage and slabbiitg unsus^ 
peeling animals or persons with pointed sticks or bits of wire, bticks and 
stones and other objects oi various shapes, sizes, and weights were also 
thrown with varying precision and, unlike the usage of slicks in hitting 
and thrusting, were employed as niissiles of attack when enraged. 

■0 /Ipid., p. 77. 
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The chimpanzees were also very fond of carry ing things about on the 
body: ropes, strings, sticks, tin cans, stones. 

The making of implements is far more significant than the mere 
utilization of objects lying about. \ chimpanzee accustomed to the use 
of sticks will sometimes break off the branch of a tree and use it as a stick 
when no hxise tix>l is available. Under similar circumstances, it will pull 
a board loose from a box and use it as a slick. But, if the chimpanzee does 
not see the board or the branch as a “separable part,” it will not attempt 
to detach or utilize it. If, for instance, a table is placed with its corner in 
the right angle of a r(K>m, and flat against the walls, the chimpanzee will 
pass it by in the search for an implement because the table seems an inte* 
gral part of the wall. 

One of Professor Kohler’s anthropoids succeeded in making a double 
stick by thrusting a smaller bamlxx) section into a larger one in order 
to reach an object unattainable by means of either of the separate pieces. 
The same animal develo}>ed a method of making a jointed stick by 
sharpening the end of a board by biting until it was small enough to fit 
into the opening of a bamboo stick. .Any chimpanzee will use an inclined 
plank or stick as a ladder, and most of them will pile up boxes into 
two- or three-story edifices in order to reat h an objective. 

The foregoing facts indicate that chimpanzec*s on the ground lend 
to develop tool-using and tool-making habits to a limited extent. Clearly, 
an arlx)real life would militate against such habits, regardless of the 
capabilities of the animal, because of the restricted use to which imple¬ 
ments could be put in a tree. But a ground-dwelling animal, with pre¬ 
hensile fore limbs and the habit of silting up and, occasionally, of stand¬ 
ing erect and walking, is almost certain to employ its free prehensile 
memliers in random and eventually purpimdul handling of objects. 
From this point, the use of implements and the making of tools seems to 
depend more ujxm the intelligence of the animal than upon the struc¬ 
tural modifications of the fore limbs. Of course, so long as a tpiadrupedal 
gait is employed, there are obvious restrictions upon the development of 
“external limbs.” But observation of the anihro()oid apes docs not make 
it seem probable that their tool-using abilities are strictly limited by 
the conformation of their hands or arms, in spite of the relative coarse¬ 
ness of these members, resulting, no doubt, from the locomotor and 
suspensory uses to which they are put. Kohler’s apes in Tenerife were 
fond of handling strings and straws. They would often sit beside a 
column of ants holding a straw among the insects, and, when the ants 
ran up the straw, the latter would be drawn through ilie ape’s mouth 
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and the anti eaten. This unique prcu-css would then be re¬ 

peated many times. Such a sport surely requires skilled and fairly 
deUcute manipulatioiiK I do not believe that the anthropoid apes are 
inanLialK incapable of most of the ordinary movemems in which man 
employs his hands. Their lack of a matenal culture is lo be traced rather 
to their lack of brains. 

We must remember, however, that an anthropoid ape, torn from its 
natural arboreal lite atid forced to live in captivity on the ground, can¬ 
not be expected to progress in the use of artifacts as did our own an¬ 
cestors \vhen they voluntnirily came down to earth. I he great apes are 
"die-hard" Tories; that is wliy they have persisted in their outgrown 
leafy abodes. Our ancestors were Radicals; they "look a chance on the 
gronnd. There is no dtmbt that the first erect-walking, grotind-dwelling 
(and therefore "human") primates were far more intelligent than any of 
the present anthropoid apes. 

Without insisting too much upon the obvious, let us consider the new 
uses to which the fore limb was put at this beginning period of human 
existence. 1 land-feeding, lianddeelhlg, and hand-fighting had already 
developed to some extent in arboreal life. The neiv functions seem to 
have been con lined to making things and using tools and weapons. 

The principal weapons of primates are their tecih. In the larger mem¬ 
bers of the order, tlie };uvs are very powerful and the canine teeth arc 
greatly elongated, Tlic giound-dwelling baboons show the most extreme 
fievelopment of snout and canine teeth, and there seems little reason 
for doubting that their canines function principally as weapons. 

Now it seems clear that the development of external wea|Hms lor the 
manual tise cjI early hunian ground-dwellers transferred to the hands 
once and for all the rlcfensive and offensive functions that previously 
fell to tlte lot of the |aws and especially of the canine teeth. The ejues- 
lion at issue is whether or not this loss of functioii of tlte )aw’,s was a 
primary cause of the recession or shrinkage dial is such an important 
human characteristic as compared with the protrusive condition in 
anthrofH'.nd apes. I must confess that I hnd this development of band 
weajxins a somewhat iiiadecpiate cause for such a tremendous effect. 
1 he gorilla has the most powerful arms and fiands of any primate and, 
if reports are m be cretbted, uses these members in ligliting. Vet the 
gorilla bas ilie most projecting jaivs and the largest canine leetb of any 
of the anthropoid apes. .Again, some authorities claim that the orang¬ 
utan lights only with his hands and does not use his teeth at all: yet the 
si/e of the jaws and the development of the canines in orangs Is pro- 
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dig JO us. This Asiatic ape tar outstrips the chimpanzee jn %hc of jaws and 
canines, alihnugli the latter is stated to light with its teeth only* TJic 
elongated eanine teeth of the gihhon are used in fighting. The aggressor 
attacks quickly and vidously, holding his opponent ivith his hands, 
plunging in the sharp canine teeth, then pulling with ihe neck muscles 
like a carnivore. The result is a deep, clean cut* Carpenter thinks that 
some of the healed bone fractures observed in collected gihhons have 
resulted from canine bites, \fany gibbon males, and some biimall beings 
who have got too close to captive giblHnis, bear scars attesting the efficacy 
of the giblion canines as weapons. Apparently; they are not much used 
in the preparation of food. 

While the use of hand weapons may have resulted in some diminu- 
lion in size of the canine teeth, it would appear that the preparation of 
foiKi by the lands and by tools must har e been far more imfKjrtanl as a 
cause of the reduction of the dentition. The diet of the anthropoid apes 
is principally frugivomus, and the long canines are used, sometimes, at 
any rate, to tear away the tough rinds of the fruits that they eat* Early 
man was omnivorous: in fact, he probably took to the ground principally 
to enlarge his diet. There he was able to secure a greater variety of food 
that was at the same time more nutritious and less tough than tlie vege¬ 
table fare of ilie arlHrreal anihrofxjids. Moreover, he very soon de¬ 
veloped implements with which to prepare ills ffxxl by chopping it into 
small hits, crushing it, or othcrtvi.se reducing it to pieces of such a size 
as would obviate the necessity of tearing at it with long canines and 
grinding it up with powerful molars. It is reasonable enough to ascribe 
the reduction of the canines and the rt-cession of the jaws to these 
functional transfers, hut there h no absolute proof that such was the 
case. 

There may have been operative in the human stock in the early ground' 
dw cl ling stage and in the previous arljiireal existence certain progres¬ 
sive and non-adaptive hereditary forces making for jaw^ reduction* 1 Jong. 
tusk-like canine teeth arc a specialisation that some of the ape ancestors 
of man may never lave developed* Recently, there have been discovered 
in South .\lrica fossil autliroj>[.>id apes of late Hliotx-ile or early Pleisto¬ 
cene date that had very small, non-projecting canines. Vet they also 
had small brains and w^-re indubitable apes* Tfie evidence of finds ol 
early human fossils suggests that some hues were developed with tusk- 
like canines* which were gradually rcdtited, wdiercas others mav have 
lacked them. Some primates conic wuth tusks and tails* and others come 
W'itliuut one, or the other, or either. 
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Thinking: Hrains rtnfl Jn^'S 

The prc-emineni bcxlily attribute of man is the great si/e of hh brain. 
Oniy an inteilectnal colossus could u’l ite An Origin of Species; but an 
idiot may have a brain as lar^c as lliat ol a Dartvin, ^ et^ Dariivin tonkl 
not have tokl you ^vhy the Ijrain of a (genius surpasses that of a mediocrity. 
Far less con Id lie e>iplain the greater gap that yauns between ordbiary 
luimaii intelligence and that of the anthioiHjid apes. Since the time of 
IlarwiiL much has been learned concerning the evobiiioii and fimtiions 
of the brain* But even now nolxidy knows wbetlicr nian^s brain is so 
large because he is so intdbgent, or whether he is so intelligent because 
his bniin is so large. Listen to what one of the gicaiest autlioi iiies on 
the evolution of the brain. Sir Grafton Elliot Smith, has to say on this 
siihject: 

Man has evolved as the result of the continuous exploitation throughotit 
the T ertiary [icriod of the vast jjossibilitles w'hich the rcliante upon i isioti 
as the gtiitling sense created for a TuainiTial that had not lost the plastirity ol 
its hands by too early specialisation* Under the gtiidance al vision the haiuls 
were aide to acquire skill in action uiit! iucideiually to become the instrm 
ments of an increasingly sensitive tactile discriniiiialiotir wdiith again leacted 
u|Kin the motor mechanisms and matle jK>ssible the attainment of yet higher 
degrees uf muscular skill, fhit tins in turn reacted U|>on the coiiiiol of ocular 
movements and prepared the way for the actiuisiiion of stercxjsiupic visioii 
and a ftdler muteianding of the world and the nature of things and activi¬ 
ties ill it* For the culiiration of manual dexterity was effected by means of the 
development of certain cortical mechanisms; and the facility in the per¬ 
formance of skilled movements once acquired was not a monopoly of ihe 
liands, hut was at the service ol all the muscles. . * Hic sudden extension 
of the range of conjugate ntovemenis of the eyes antf the att.iimneiit of more 
precise and elective convergence were results that accrued from this fidler 
cultivation of musenUr still. Tticy were brought about as the result of the 
expansion of tlie prefrontal cortex, which protidecl the tomrolling iiisttn- 
meni, and also by ihe building up in the mtd-braiii of the mechanism for 
auioinatically regtdating the complex coordinations iiLtcssary to move the 
two eyes in association in atiy direction. 

This seems to mean that the use of the eyes guides the hands in skilled 
movements, which react upon the brain to bring about increased toiurol 
of ocubr movements, tvhieh again result in better manual etlirieULV, 
W'hich develops ilie controlling mechanism of the brain, and so on 
aroitnd, ad infuniiim, in a beneliceiu evolutionary cycle, whidi is never- 
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thcless a vkioLis circle o^ reasoning, [t u'onld appear thru man owes ihe 
large size of his brain to liis intelligence and owes his mtcnigence to the 
large size of his brain, h secinis to me rather that we are driven to 
postulate certain inherent cHfferences in the ancestors of man^ on the 
one Jiand, and of the chimpanzee, on the other, which determined the 
development of a large brain and a large intelligence in one and a smaller 
brain and a lesser inteliigence in the other. 

TJiere is, hoivever, no donbt that some sort of causal relationship 
obtains between the size of the brain and the si/e of the mind. It is true 
that any man with a brain larger than that of Darwin could not write 
a better lnxjt ilian the Orighi of Sf^ecies. But it is certain that a man wdth 
a brain the size of that of a chimpanzee could not even read the Origin 
of Species. And I doubt that any chimparr/ee or any descendant of a 
chimpanzee could ever read any iKXjk, even if his ancestors had been 
brought up for untold generations in the Library of Congress. I do not 
believe that any gorilla will ever invent a knife and fork; and if he diri 
invent them and use them, 1 doubt if liis jaws would shrinkn 

We must credit man's preluiman arlxireal ancestors witfi larger brains 
and more active intelligence than that of tlicir tontemporai v anthropoid 
apesL otherwise they would not have descended to the ground. If our 
hrst ground-dwelling forbears had not been mote intelligent than the 
chimpanzees of today, nothing they could have done w-ith their hands 
would have increased the size of their brains. Tbe hands manipulate 
objects. Fashion tools, and use them; tite jaws recede, the brain grow's, 
and man begins to think. But handling things does not necessarily pro¬ 
duce thonglit, nor do tools make tfie brain grow. Not every tree lorn ape 
blunders in to intellectuality. 

These pseudti-philosopliical ruminations are merely intended as a 
warning to the reader against facile, mechanistic interpretations of ob¬ 
served or deduced evolutionary changes. Me must lie on his guarti against 
those who readily evolve an entirely iievv S|>eeies out of a new hal>it. Let 
us now consider the plausible and possible theory of the inllucncc ol 
e>itcrnal factors U|ion the evolution of the human head and face. 

The skull consists of two parts—the brain-case and the facial skeleton. 
The upper jaw is immov ably hafted to the l>raiti-casc, to vvliich the lower 
Jaw is also jointed just in front of ilie oj>tning of the eJtternal ear. The 
most imjioTtani muscles concerned in the sluitting of the jaws and in 
cutting or grinding objects held betivccn the teeth are the tnasseter and 
temporal muscles. The ma.sseters arise from the lower edges of tJie nudars 
or cheek bones and are attached to the ouisiile of the ascending portions 
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of the lower jaws. Pm your fiURers it> your tlieeks hack toward the an^^les 
ol the jaw. Now open and cUise your jaws, piitung pressure upon the 
closed teeth. You w ill feel the inasseLer muscles contract and lietome hard 
when you close your mouth, and the harder you bite the more these 
muscles will swell out. The temporal muscles arise from fan shaped areas 




Fig. IS, ElL-lsEjan between ar€*a of ieni|Joral mmcle attadmueni lo brain case and 
size nf brnnv-ritlgts in .A, an adult niile Auscralian; IV. an infant gorilla.; C. ati 
adult male gorilla. heavily mppEcd areas are tliosc coveiL'd by ihc tempf^nl 

muscles. The relief of ibe brow-ridges is sht>ivn by light stipple-) 


on both sides of the skull vattlt, hehiiid alcove, and in Iront of the ear. 
The fibers ol these fan shaped muscles converge and pass down through 
the temporal fossae (the channels betw een the tnalar Ijones and the sides 
of the skull) and arc attached to the inner surface of the ascending parts 
of the lower ptv. Place your fingers on your temples and close yoiir 
jaws firmly. Yoti w ill feel the contraction ol the temporal muscles. Pul 
yoitr fingers against your head farther back and above the ears. When 
you close your jaw^s tightly, you w'ill still be able to led the swelling ol 
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the temporal muscks* You can delhnit iheir area of attachment to tiie 
skill] by c?;ploriiig uitli the lingers the sides of titc skull vault while 
working ihe muscles. When you close your jaws, the low^er jaw^ is a lever 
of the third order. Tlie fuknim is at the condyles (the knobs that joint 
the marLdible to the skull just in front of the ears); the power is applied 
to the ascending branches of the jaw's in front of the coinlyles hy the 
temporal and masseter muscles; the weight is out along the tooth-bearing 
branch of the mandible. It is evident that more |3t>u-cr is necessary lo 
operate a long jaw ttiaii a short jau', because the weight arm is longer in 
tlie former and the length of the jjower arm does not increase in propor¬ 
tion to ihe elongation of the ivcight arm. The animal with a long snout 
ref|uiies more powerful temporal muscles to w^ork his pws than an 
animal witli a less projecting late. But, more powerful temjx>ral muscles 
retjuire greater areas of attachment upon tlie skull vault from rvhicli to 
operate on the jaws. In the young male gorilla, the jaws are only 
moderately protruding, and tlie area of the attachment of the temporal 
muscles to the skull vauli is no greater than it is in man (Fig. 16B). Ho^v- 
ever. with the eruption ol the second set of tlie gorilla's leetli, an im 
tensive grow th of the jaws sets in^ and the areas of attachment of the 
temporal muscles to the sides of the skull increase. The crests del imiiing 
ilie upper margins ol these fa U-shaped areas of attachmeni rise higher 
and higiier until in the fully adult male gorilla they meet along the 
middle line of die skull roof (Fig. IfiCl;), hi chimpanzees and in female 
gorillas and oianguitans, tlie expansion of ihc temporal muscle attach¬ 
ments is complete wlien tlie superior edges of ilie muscles of the two 
sides have met in the middle of tlie skull vault. Bui, in the mate gorilla 
and the male ofang-uiati, ivhose canine teetli are much larger aiul jaw's 
more protrusive, a great crest of bone develops along the middle line 
of the skull in order to afford additional purchase lor the great temporal 
nuistles tliat operate tfieir mighty jaws. 

the jaws of the adolescent gorilla become more and more projecling 
and Ills teinjKirat mustdes climb higher and higher up the sides ol the 
skull, the weight ol the jaws and fate overbalances more and more the 
brain-case, v^hidi is poised njjon the end ol the spinal column. Since 
ttie facial parts and the portion of the skull base to which they are 
attached grow mucli more rapidly than ihe posterior parts of the skii!) 
vault and brainnase, the jiinctureol the sknil with the vertebral column 
is displaced larthcr and lartlier backward nniil it conies to occupy a 
position that is occipital rather than b;isal, and in wliicli the plane of the 
occipital foraujcn (the o|>enmg ihrongli which the spinal cord enters the 
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skull to unite with the brain) is directed backward instead yl downward. 
As tlic head bccontfS tnore and more oveneeit;lited with increased snouti- 
ness, the muscles and lig 3 micnis that are listened to the back of the head 
and extend down the neck enlarj^e and expanfl their atiachiuents to 5u|> 
port the greater weight ol the jaws. 1 he areas ol aiiachnicnt of the 
occipital and uucluil supports, which in the young gorilla and in man 
are mostly' con lined tcj the skull base behind the occipital fora men i rise 
higher and higher up the cjctipltal iHine (the back of the head), until in 
the male gorilla they reach the temporal muscle areas, where a iiaus- 
V'erse bony crest is dcweloped similar to the median longitudinal crest 
that separates the two teiii|>oral niuscles. 1 Ims, in tlie adult gorilla or 
orang, the entire skull vault is covered witlt muscles that operate the 
jaws or support them. 

\ow the bra in case in a growing mammal is not niatie ot one coil' 
liiuious vault of bone but of several bones that join each other at tlie 
edges, forming long interlocking sutures with irregularly serrated, or 
totuhed, edges. When the brain is growing, these sutures or seams are 
Open, and tlie expansion of the brain is accompanied by the grot'i'th of 
its bony cording. esjH'cially along these sutural lines. When tbc brain 
has completed its growth, the smuies begiu to be obliterated from the 
inside, so that in adult animals the skull vault ultimately becomes oue 
continuous bony sbelL Such a process of sutural obliteratiou also takes 
nlace iu iitHtn, but much more sloivly than in most othd animals+ and 
complete obliteration of the sutures of the cranial vauk is rare, even in 
aged ix'i sons. 

In the young gorilla, the sutures begin to close w'lieii the jaws start 
their Intensive growth dining the cru|itioii of the permanent dentition, 
liy' the time the tem|K>riil inust les have mounted to the summit of the 
cranial vault, the sutures have become entirely obliterated, and the 
grow'tli oi the brain has ceased. Sutural obliteration and firaiii growth 
in anthropoid apes are complete at an age varying from twelve to six¬ 
teen years, perhaps less. lUii in man. suimal oblitemtion does not begin 
until the eighteenth or nineteenth year and is not completed until old 
age, if then. The brain in man conlinucs to grow long xifter the last teetfi 
are erupted. Probably liiiman brain growth piocceds until the twenty- 
lilth year of life, if not longer, ft is easy to see that the overlying of the 
skull vault and occiput with jx^werhil muscle attachments may exert a 
compressing and restricting inlluence upon the expansion of the brain 
in tlie anihrojx>id ajies. .Are w'e ilien to snppjse that the early stoppage of 
brain growth in a]ies is the result of external pressure exerted hy the 
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muscles upon the skull? Only in the most indirect Avayv The sutures of 
the skull normally close because the brain has slopped growing; the 
brain does not stop grotxdng because the suiuies have closed. Suiural 
obliteration begins internal Iy, at least in man. 

There is a type of human idiocy called microcephaly^ in which brain 
growth ceases at an early stage through some pathological cause. Micro- 
cephalic idiots often have brain cases as small as. or smaller than, that of 
a chimpanzee, but their faces are of nearly normal size. The areas of 
attachmeni of the temporal muscles on their under-sized brain cases are 
comparable with those of the cliimpanzee. and the cranial sutures show 
premature obliteration. On the assumption that it was this premature 
obliteration of the sutures that stopped the grow^th of the brain in such 
idiots, a number of operations were performed in which the sutures of 
microcephals were opened. But none of these operations resulted in 
any subsequent growth of the patient's brain. You cannot enlarge the 
brain by prying apart the smures of the skull. 

Presumably the siz.e of the jaw^s influences that of the brain in so far 
as a hyperirophy of the jaws probably results in a lessened blood supply 
for the brain. The grotvth energy that is available in the iHxly is directed 
to its different portions and if one receives a dispro|3oriionate supply, 
some other must suffer. If you run lo jaw development, you are scarcely 
likely to excel in brain size also, [n man, the brains have developed at 
the expense of the jaws. and. in the anthropoid apes, the jaws have 
grotvn to the detriment of the brain. 

A strictly mcclianica] view of skull evolution in man regards the great 
human brain as a direct result of reduction in size of the jaws. According 
to this opinion, the compEetc emancipation of the fore limbs in our 
early, erect-walking, ground-dwelling ancestors, transferred the defem 
sive functions of the canine teeth, the cutting functions of the incisors, 
and a part of the grinding function of the cheek teeth to the hands and 
to manual tools. Constt|Ucnily the jaws l>egan to atrophy and to shrink 
back. In particular, a retc^ion of the from poi tions of the jaws and a 
decrease in the size of the canines resulted from their loss of function. 
The diminution in jaw projection and jaw size brought about de- 
creased areas of the temporal muscle attachments to the skull vault. 
This relieved pressure upon the bra in-case and gave the brain a chance 
to expand. 

Now', it is probable that the changes described did take place at about 
ibc same time, but it is altogether unlikely that jaw reduction caused 
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brain growth. When wc consider the skeletal remains of the early types 
of man, it will be seen that great jaw projection actually is found in 
specimens in which tlie brain liad already attained its modern size. If ^ou 
do not use your teeth, they will not develop properly, and disuse of the 
jaws undoubtedly will bring about a shrinkage of these parts. But a 
liquid diet will not increase the size of your brain. If you make your 
living by doing feats of strength with your teeth, such as lifting pianos 
on the vaudeville stage, you will unqut*stionably develop very large 
jaws and very powerful jaw muscles, ^ou will probably also have a small 
or. at any rate, a feeble brain. But the inferiority of your brain will not 
be caused by the use to which you put your teeth. Rather your occupa¬ 
tion will Iiave been determined by your simultaneous possession of 
strong jaws and weak intelligence. 

It would be more reasonable to conclude that man s jaws have shrunk 
I>ecause he began to use his brain than that his brain has grown because 
he has stopped using his jaws. It was the activity of the brain in in¬ 
venting weapons and methods of preparing more easily masticable food 
that relieved the jaws of a heavy portion of their burden. \et I am of 
the opinion that this relationship between jaw recession and manual 
preparation of food has been tremendously exaggerated. Instead of 
using rude and inefficient implements to cut their food into small bits, 
our savage ancestors probably held large chunks of food up to their 
mouths and tore at them with sharp and efficient teeth. It is easier to 
crack a nut between your teeth than between your fingers, and I do 
not believe that you begin trying to crack it with a stone until your 
teeth have begun to degenerate. 

The growth of the neopallium in the arboreal ancestors of man has 
been discussed (pages 71-73). The development of visual, auditory, 
motor, and sensory areas of cortical representation seems to have been 
associated with the increased use of these senses brought al)out by the 
life in the trees, tlie erect-sitting posture, and the freedom of the hands 
for tactile and prehensile uses. The cerebrum consists of right and left 
hemispheres, each of which is subdivided by long and deep depressions 
called fissures (Fig. 17). The main fissure of each hemisphere, which is 
called the central fissure, or the fissure of Rolando, begins behind the 
eye and beneath the temple and passes diagonally upward and backward 
across the cerebral hemisphere. It separates the frontal lobe from the 
parietal lobe. The fissure of Silvius begins immediately behind the eye 
and runs backward and a little upward toward the posterior part of the 
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brain. It separates the parietal lobe above from the temporal lobe below. 
The occipital lobe is also more or less clearly separated from the other 
lobes by fissures or sulci. 

The cortical representation of sight is an area in the occipital lobe. 
Removal of this area in a tortoise produces little or no obvious defect 
in vision. In a bird such a lesion greatly impairs the vision of the eye on 
the opposite side, but the impainnent does not amount to blindness. 
Destruction of the visual cortex of one hemisphere in a dog or in man 
causes a visual defc*ct in half of the field of vision of both eyes. Destruc- 



Fi(;. 17. Latcr.ll surface of left hrmisphere of the human brain, showing areas of 
localiration. 


tion of the visual areas in fK)th hemispheres in man causes virtual blind¬ 
ness. But a dog or monkey whose visual areas have been destroyed still 
avoids obstacles as it walks. In man, the destruction of the visual cortex 
causes a loss of memory of localities and of the position of objects that 
are visually appreciated; whereas those who lose their sight through 
disease of the retina retain gocxl memorial pictures of positions and 
objects known by sight. The area of visual memory is probably an area 
zonal to that of vision proper and has been called the visuo-psychic area. 
Adjoining this in the parietal and temporal lobes is an area that includes 
the so-called angular gyrus, a diseased condition of which impairs the 
power of understanding written words. 

The auditory area of cortical rcprc*sentation has been located in the 
temporal lof>e. Destruction of this area is said to cause “word deafness” 
—the inability to recognize familiar words when heard, although they 
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rccogRi^.fd vvKcn seen. It) doirs, siieli it Icstoit iiEects the ability to 
recognise tiieir iTiastcra' call. 

The olfactory bulb h iindcrneath the cercbram and i$ greatly reduced 
ill man. Disease of these parts has been atcumpanied by a disturbance of 
the sense of smell. 

The area iimnediaiety in front of [he great ccniial hssme, called the 
pieceiural area* is given over to the locali/atiiiu of movements of various 
parts of the body; the sec]iieiice, heginning at the top. being: pernienni, 
foot, knee, hip, abdomen, chest, shoulder, elboiv, wrist, liand, eyelitls, 
ear, nionih, and tongue. |ust back of the central sulcus at e probahiy the 
areas of sensation relating to these same parts of the iKxly. It is a re- 
markable fact that the tenters for the movements of the eyes themselves, 
as contrasted with the eyelids, occupy a position in the frontal lobes re^ 
moved from the prct eiitral area. It has been suggested by 1 schcriiiak that 
the eyeball movcrneints of the Irontal region are of a reflex nature to carry 
the V isual Held in various directions in re 5 |Jtiiisc to senst^ry data, as for 
example, the nmeh of an object by the hand. The movements of the 
eyeballs arising from the occipital cortex are, according to this view, 
such as would direct the gai^e toward sometEiiiig seen in the periphery of 
the V isnal field. 

Apart from the foregoing areas, the Innciions of the cerebral (ortex 
are as yet almost iinkiuiwn. rEils much, however, is certain, the poi noils 
of the neopallitim not given over to motor and sensory functions are 
'‘association areas.” in which are received and blended the impressions 
from the different reteptive areas. Here are stored the menioiics of 
sensory and motor exjTieriences. I lere are the seats of the higher inlellec- 
lual functions. The frontal associatitm areas of the brain begin to dib 
feteniiate in the tree shrews and intrea.ve ihronghom the primates, cub 
miiiating in man. Tliese areas underlie the loreliead oi blow. Man is the 
■ high brow ’ member of the Primate Order, Now, these Irontal lobes 
of the brain are generally assumed to lodge the higher mental facilities: 
memory, judgment, finagination, et cetera. If this is tine, it is le 
markable tliat tliey shouid border upon the motor areas that occupy 
tbe precentral region. Prolessor Wood Jones offers an ingenious ex' 
planation of this juxtaposition of the higher association areas with those 
that represent the movements of different parts of the body. He assumes 
tiiat the stKalled motor area is one given over to what he calls pic tured 
inovx'menis,' i.e., those movements an animal can see and feel itself 
doing. Tile fronial areas anterior to these '■pictured movement areas” he 
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conceives to be an extension of this field in which memories of the 
movements are stored and sorted and in which the movements may be 
imagined or idealized. Here, perhaps, may originate conceptions of 
hypothetical movements of the l>ody under imaginary circumstances— 
in other words, conceptions of conduct or behavior. 

The animal without a ncopallial kinacsthctic area performs all its actions 
in the absence of any pictured consciousnc*ss of the action. An animal svith a 
kinaesthetic area performs actions of which it has a definite mental pictured 
conception. It knows what it is doing. 

.An animal with a developing prefrontal association area has. in addition, 
memories of its past actions, ft knows what it is doing, and it rrmembers what 
it has done. .An animal with an elaborated prefrontal area has. in addition, 
the faculty for building up pictures of |x>ssible future actions. It knows what 
it is doing, it remembers what it has done, and it can estimate what it 
might do.** 

Wood Jones' conception is, in short, that reason and intelligence may 
be the p>erfcciion of cortical representations of the several senses and the 
development of ample association areas, whereas the origin of higher 
ideals of conduct are particularly dependent u|x)n the growth of the 
frontal or prefrontal regions. 

.As a matter of fact, the examinations of brains of intellectually dis¬ 
tinguished men seem to indicate that the development of the parietal 
and CKcipital asso<'iation areas are of equal imfxjrtance with the frontal 
areas. The skulls of Kant, (^auss, and Dirichlet showed marked develop¬ 
ments of the parietal region; those of Bach and Beethoven, of the pos¬ 
terior and central region, while in the last two named the prefrontal 
lobes were of insignificant proportions. Helmholtz's brain showed a re¬ 
markable development of the parietal region, while the skulls of Gauss 
and Richard Wagner exhibited striking developments of Ixjih the pari¬ 
etal and pre-frontal association areas.** 

Evidently, man's intelligence is intimately related to his possession of 
a large neopallium, the cortex of which is intricately folded and wrinkled 
in order to afford the maximum nervous surface area. In general, the size 
of the neopallium, the cortical representations of the senses, the associa¬ 
tion areas, and the complexity of the folds (convolutions) and wrinkles 
(sulci), increase from the lemuroids and tarsioids up to the great anthro¬ 
poid apes, although there are individual exceptions in various families 
and species. In the lemurs, in conjunction with their nocturnal habits, 
SB ibid., pp. 192 a. 

s« Sonntag. op. cit., p. 278. quoting Luciani, Textbook of Physiology. 
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the motor and visual areas of the cortex are exuberantly developed, while 
the association areas are small. In Tarsius, the neopallium is smooth, the 
visual cortex is relatively larger than in lemurs, and the association areas 
are small. In the New World monkeys, the neopallium is much more 
voluminous than in lemurs. Pithecia monkey has a brain three times 
as large as that of a loris (Suborder Lemuroidea) of the same body 
weight.” The Old World monkeys (Cercopithecidae) have reduced ol¬ 
factory lobes but very large neopallia with increased association areas. 
The visual area is more complex than in Tarsius. The surface of the 
cerebrum is not always extensively convoluted. The brain of the giblwn 
is intermediate in character between those of the Old World monkeys 
and those of the larger anthrojjoids. The orang-utan has a more volumin¬ 
ous brain with a more convoluted and fissured surface than that of the 
gibbon. The brain of the chimpan/.ee is still larger, but that of the 
gorilla is largest of all the anthropoids and in its pattern approaches most 
closely to that of man. Nevertheless, the brain of man is very much 
larger than that of the gorilla and weighs about two and a half times as 
much as that of the great ape. The human brain is alx)Ut 1/50 of the 
entire body weight, while that of a gorilla varies from 1/1:)0 to 1/200 
part of that weight.** 

The neopallium in man is from 3.4 to 6 times as large as it is in the 
gorilla and chimpanzee.*’ Tilney states that by actual planimetric 
measurement the frontal area in man covers 47 per cent of the entire 
lateral surface of the brain, in chimpanzee 33 per cent, in gorilla 32 per 
cent, in baboon 31 percent,and in lemur 23 percent.** Duckuorth points 
out that the gorilla’s brain is to be regarded as showing the amount of 
surface area re(|uisite for the reception of general sensory impulses aris¬ 
ing from a Ixxiy of that size, since there is probably no great difference 
between man and the gorilla in the development of special senses. 

The evolution of the neopallium in the primates is marked by a great 
increase in the motor areas, which is most marked in man. The great 
size of these areas in the human brain probably represents an increase 
in range and variety of movements rather than an accession of strength. 
In skilled movements of the hands, lips, tongue, and vocal apparatus, 
the higher apes are greatly inferior to man. Destruction of the motor 
cortex in the brain of a dog does not impair the ordinary use of the 
limbs, but it renders the dog unable to perfonn skilled movements with 

Ibtd., p. 45. quoting Elliot Smith. 

•• DuckHoith. Morphology and Anthropology, p. 190. 

Sonntag, op. cit., p. 275. quoting Elliot Smith. 

“ Tilney. /train, pp. 7SS-7W. 
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the tmibs. such offerius its to its master, steadyiiif^ a lione tvith 
its pai^s when gnawing, standing or walking on its hind legs, et cetera* 
When the arms become trained in the use of tools* as in man, these skilled 
movements suffer tnost heavily frenn lesions to the moutT cortex, Con^ 
seqiiently, the primates are most affected by such injuries and man 
pre-eminently so. Tlie area of motor representation in the cortex ol a 
given part of the body seems to depend not so mueh upon the she of 
the part involved as the range and variety of movement. In man* the 
cortical area lor die thumb is greater than the com billed areas of chesi 
and ahdonien. and the tongtie has a larger area than the neck. 

Btit. as a factor determining the pre eminent si/e of the human brain, 
the association areas are by far most imptirtaiit* Their increase in man 
seems to extend to the outlying areas of general and special sensihiliiy. 
Man has a laigcr and heavier brain than any of the other animals except 
the elephant ami the ivliaie, and there is not the shadow of a doubt that 
human intelligence, individually and collectively, is most intimately 
rehiied to extension of motor, sensory* and association areas in the Israin 
cortex, II we do not know the details of this delicate and intricate re¬ 
lationship* it is* nevertheless* apparent that such a relationship obtains. 

We have already discussed the tool-using capacities of anthmivtHd apes 
in connection ivith the Function of the emancipated fore limbs. Pro¬ 
fessor Kohler’s chimpanzees in their handling of objects and use of urols 
seemed to be handicapped not so much hy motor inability as by lack ot 
intelligence necessary lor pur|K>scfnl direction of such activity . We must 
now examine the extent to vvhich anthroiMjid apes behave uiih "in¬ 
sight" or intelligence wiien conironted with the various problems set 
liefoie them by experimental psychologists. 

Su[3|iose you make a blind alley out of chicken wire and place a hen 
inside at the blind end, with some food on the olljer side ol the wire 
fence- just out ol the lien's reach* TFie hen will beat helplessly against 
the obstruction or rush back and forth in front of it aimlessly. Eventually, 
in its piiT|Joseless mcanikTings, the fowl may get outside of the blind 
alley and reaeh the objective hy running round the curve. But some 
pariicubrly ungificd specimens will keep beating against ilie obstacle, 
even when the necessary detour is short. .A rlog, untlcr the same eireuin¬ 
stances* with the food on the other side of tlie olxstaclc, turns round and 
daslses out of the blind alley in a smooth curve round the fence to obtain 
the ftK>d, Professor Kohler tried this experiment an a little girl of one 
year and three months, able to walk alone for a few weeks. First she 
pushed against the jiartition, then Imiked round slowly, let her eyes run 
along the blind alley, laughed joyfully, and trotted arouml the corner 


rH£ PRlMATt LIFE CYCLE 


153 


toward ihe objective.** In tlie case of tlie hen, the objective, if auained 
at all, is gained by a series of pine coint idences; in the rase of the do^ 
and the child, the result is a genuine achieveiiienc A snccessftil chance 
sohition consists of an agglomeration of random movements: a genuine 
achievement takes place as a single, contiminus occurrence. The animal 
makes for the objective directly and smoothly. Usually, when the true 
S{}luiion is sli iickt ibere is a jerk on the part of the animal, a sudden turn, 
or. in the rase of the child, a lighting up of the face* 

Kdhier used a variation of this type of experiment with chiinpanzees* 
A desired object was snspentled out of reach in a basket. The basket 
u'as u’eighted anil sivung like a pendulum si> that at the end of its su ing 
it almost reached a perch high up on the side of the cage. A diimpanzee 
faced with this problem surveyed the situation tpdetly for an instant; 
thei^ ran to tlie perch and cliinbefi up, traited for the basket until out- 
stretched arms, and caught it. Experiments with other animals led 
Kfihler to conclude that every chimpaniee could solve this profilem, 
li variations were Lniiodticcd, the animal always selericd the right place 
from which the objective could l>e secured. 

Another experimeiii consists ol placing a desired object beyonti the 
bars of the cage u’ith a string tied to it and leading to the li.vrs. A number 
of other strings, beside the "right’' one to which the object is attached, 
are placed on the ground running in a similar direction anti crossing the 
"right'' string ,ind one anotber. The chimpanzee in these circumstances 
will always pull at the string that touches the objective, wen if it is not 
attached to it; he will not usually [mil at a string the end of whicli is 
obviously some tUsiance from the objective* Btit u'hcn very hungry, the 
chimpanzee will pull at a rope that ipiite apprently does not reacli the 
objective, as Ktihler says, like the proverbial drotvning man who clutches 
at a strarv. It seems doufutul wheibcT the concept of connection signi- 
lies to the chimpanzee anything more than contact. 

Another test consisted of hanging a desired object in such a position 
that it emdd be reached from the lop of one of a number of closed doors, 
if the right door u'as opened at a lull right angle to the wall. The chim¬ 
panzees readily selected the right door and either opened it to the 
proper angle and climberl up it, or climbed up the door and pushed 
themselves and the ikyoi away from the w'all into the proper jKJsttiou. 

The cliimpan/ees, liowevcr, could not grapple with a proldem in¬ 
volving the necessity of Eastentng a rope to a crossbar in order to swing 
toivard an objective aiul w'ere even unable to arrive at a solution ol a 
similar kind by unwinding a rope coiled round a crossbar in order to 

Kohlrr, .ItrFUn/Uv ■Of j3[>. 1-1-15, 
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make it long enough for them to take the required swingn They seemed 
to regard a carefully coiled rope as a mere tangle. In placing boxes one 
on top of another in order to climb upon them to reach a desired object, 
it ap]>ear5 that the conception of placing a second box on top of the 
first is ter> diElicult for the ape to grasp; for the second box has to be 
placed so tliat it udil be stable. "There is practically no statics to be ob¬ 
served in the chimpanzee." The aninials pile up an altogether wobbly 
and ill'balanced structure* because the boxes are not properly selected 
and carefully placed; but often they succeed in climbing up and reach¬ 
ing the objective because of their oum masterly balancing abilities. A 
chimpanzee, attempting to use a ladder, will place it flat against the 
wall rather than prop it witEi the base planted out from the wall. Or one 
edge of tiie ladder may be placed against the wall until the other edge 
and the rounds projecting into space. Probably this lack of an apprecia¬ 
tion of statics is to some extent a result ol an incomplete optical realiza¬ 
tion of situations* luu it also may be due to the var)nng positions in which 
the animal holds its head* tf tlie head were always held upright, as in 
man* the fixed "above" and "belorv" orientation might be acquired* 

Mis. l.adygin Kohis trained a young chimpanzee to match objects and 
colors and discovered that up to IJi seconds after the sample was removed 
from sight the chimpanzee could match it success fully. Professor R. M. 
Verkes experimented with two monkeys and a young oratlg-utan on a 
problem the solution of which required the animals to select always 
the middle object, or an object in stmie specific relation to others. The 
monkeys gradually learned by a process of trial and error* The orang¬ 
utan worked for 2^ days without the slightest improvement and then 
suddenly and finally solved the problem over night. It was the opinion 
of the experimenter that the orang solved his problem ideationally, by 
insight.^® 

Kohler concludes that “chimpanzees manifest intelligent behavior 
of the general kind familiar in human beings. This type of intelligeiu 
conduct extends to tlie least gifted of the species." He is inclined to the 
opinion that in intelligence fno, the antlit'opoid ape is nearer to man 
than to the lower apes and monkeys. He thinks it very probable that 
the chief difference between anthropoids and human beings lies in the 
limitation of the time "in which the animal lives"—that is to say* the 
extent to which the animal rememhers back and considers forward. Fur* 
therniore, the lack tjf speech and the limitation of those iin^iortani coni- 
fxments of thought—"images"—are among the causes that prevent the 
chimpanzee from developing the rudiments of a culture. The chimpam 

Y^rtw. Ahnoif tliimnn, pj>. I IS R. 
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zee also suffers from a defective optiial apprehension of many siinations 
and will often bQ^ln to solve a problem from too purely a visual point 
of view. Often, therefore, when this animal ceases to l>ehavc with "in¬ 
sight,” it may be the result of his being unable to get "the lie of the 
land." Willi respect to memory in chimpanzees, Kohler found that his 
ajjes were able to solve correctly problems in form perception and in 
color values after interv^als of Irom 13 to IS months. However* Ire regards 
these successes as after-elfects of previous pcrlormaiiccs rather than as 
achievements necessitating images of the pnist. He himself tested memory 
by burying fruit in the presence of the animals and. alter obilicrating 
ilie marks of the excavation, allowing them to range ahoui in the neigh- 
lx>rlior>d of the concealed ohjeels a day or several days afterward. In 
most cases, they went to the right spot and dug up the fruit. He also was 
able to secure a large proportion of siiccesses in rests iiocilving the selec¬ 
tion of a photograpli showing a fiiH box of bananas in prefcreiicrc to one 
in which the box was empty. 

\'ery little experimental work has been done with the giljl>£>n. lioutan 
tested one of these animals, pariictilarly wdiU v'arious pioblems inxohing 
the opening of ’"trick^' boxes in order to secure food, islie acfjuiied in¬ 
dependently a few new ideas and retained for montlis their memory and 
the movements rctiuisitc to successful solutions. She foresaw her ohjec- 
tive l>iii lacked 'prevision" of the proper movemenu. The gibbon seems 
to be inferior in manual dexterity to the other great apes. In two more 
recent studies, the performance of the gibbon has been niaiched with 
those of Old World and New World monkeys. At solving laboratory 
problems the small antiiropoid ape seems certainly no lietter than mon¬ 
keys and may possibly he inferior to tbem. 

The most extensive scientific sitidies ol the orang-utan have lieen 
those of Yerkes. This animal shows "hehavioral adapiiviiy” in a variety 
of way's; ljy imitation; hy' trial of '^'arious rcs|ionses and giadual etimina- 
tion of those that are improlitablc: by peiceptually selecting suitable re¬ 
sponses and eliminating useless ones AVithoiit triab adaptation hy under¬ 
standing, insight, or ideation. The orang is o!>v'iously niore intelligent 
than the gibbon. Aerial gymnastics require coordination, not cerebra¬ 
tion. 

Yerkes again has conducted, apparently* the only modern psycho- 
biological'Investigation of the gorilla. The spied men he studied was a 
young female mountain gorilla, Congo, which lived for two and a half 
v'cars in captivity in Florida. 1 his animal was apparently deficient in 
inquisitiveness or curiosity and was not imitative, profiting very little 
by human tuition. Congo showed some very perplexing inhibitions. 
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Far example^ a problem iVh 1 & set lor her designated by Vcrimes as the 
"woimd-chain experiment/' This involved tvinding the animaTs moor¬ 
ing cliain in a complex lasbion alx>iii various trees and posts and leaving 
her to disemangie hmdF. Uy cbance, in the setting of this problem, the 
gorilla tv as tied, not to her ciistomarj' mooring tree, but to a nearby iree^ 
She failed completely to solve the problem. Subsequently, it was dis¬ 
covered that she had no difTiciilty tvhaisoevcr in disentangling herself 
when sfie was tied to lier fanijliar tree but ivottld refuse to attempt the 
problem when she was tied to the adjacent tree. "Having initially failed 
of success in that particular situation, she tended to be inhibiiotl there¬ 
after tvhenever that particular sitnation was used/' 

In tlie maiiipidation of sticks for the getting of food, Congo showed 
Hitlc ability, either native or acquired. In attempting to sweep a piece 
of apple w'ithin reach by means of a stick, site vsxnild often grasp the slick 
and sweep it atvay from the food, or sweep the food away from, instead 
of toward, herself. After considerable practice, bovvever, she succeeded. 
Professor Yerkes thinks that she had her objective clearly in mind but 
lacked the ability to make hand and eye work logeiber. On the w’iiole, 
she w^as mechanically inept to a high degree and learned only very slowly 
and iniperleetly. It seems to follow froui these cx|>eriments tiiat the 
gorilla has very little mechanical ability and show's practically no tend¬ 
ency to utiliiic objects as tools. On the other hand, chLm|>an 2 ccs ate 
highly gifted in this way. 

this gorilla evidenced definiEC pow'ers ot memory. When, after 
an absence of ten months. Professor Yerkes resumed his experiments 
w'itli Congo, she not only recogni/cd him but resiinicd her tvork where 
she had leEt it the previous w’inter and even seemed to have improved in 
the intervaL fkiried f(K>d w'as remembered ior several days. She was 
able to remember either by location or by color ol the container tii w'hich 
the ftHXI ivas placed. In the memory responses to color, the gorilla 
shotved quicker adaptation to the problem tlian do chiinpany.ees, 
Congo showed decidedly less ‘'insight" in dealing ivith problematic 
situations than Professirr Yerkes had observed in the case of diimpanzees 
and orangs. He is, nevertheless, conlideni that the gorilla possesses both 
insight and foresight. In attempting to get the experimenter m leave 
her cage in order that she might ba^c a mirror to herself or secure for 
herself food that had been placed on a platform, Congo exhibited quali- 
ilies that made Professor Yerkes suspeti lier of a development of cun¬ 
ning and craft fat beyond anything else be bad previously noted in 
anthro|X>id apes. Yerkes thinks that Congo was trying to conceal hei 
Vcrkei and Vtrlid. op. tit., p. 505. 
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^'insights^^ rather than lo reveal them. In spite of the mecliamcal and 
other deficiencies of CoiigOi Yerkes is inclined to rank the goiilla ncJtt 
to man in iniclI igeULC- 

I'he following table, adapted from this investigator, shows his estimate 
of the ranking of tlie various anthropoitis in nearness to man in several 
criteria of intelligence, 

Coritla 

Curiosity 2 

IttiiuEinn ^ 

Teachahlciieis ^ 

A lien linn ^ 

Adapiziioji wi[h Insight 2 

Aiicniion with loT«sigtit 2 

Memory—temporal span t 

[maginatibn 

InstTumcnt^iiion ^ 

Atlaptaiion ol cnvitonincnt \icrsu» 

scLf-adapialion ^ 

Mechanical ahitiiy ^ 

Behavioral ailaptnbililty ! 

Pivchologicil resemblance lo man 1 

On the basis of mean rating, the chimpanzee easily is closest to man, 
blit Professor Verkes. certainly the most experienced student of an- 
thropoid iiuelhgeiuc, coiieliidcs liis summary of the subject thusi 

Were cones|xjiidingly varied and satisfactory data available for the goi illa» 
it might command first place in |>sychological resemblance to man even if 
less alert, docile, imitative, and siiggesiiblc than the chimpanice.^’ 

The above acconnts of experiments designed to investigate the intel¬ 
ligence of anthrO|ioid apes may appear to the reader trivial and of little 
signihcance. The successes of tlic animals in such pychological teats 
are in no sense spectactilar. A chimpanzee roller-skating on a vaudeville 
stage is a niucli more impressive sight. But the tricks animals leant under 
pliysical compulsion do not alford the slightest stdeniific evidence as to 
their intelligent behavior. It is easy to read intelligence into the actions 
of animals. However, an animal or a lioinan being is not acting iiitdli- 
gently tvhen it attains its objective by a direct route that arises naturally 
out of its own organization, as when, for example, a monkey climbs a 
tree to secure fruit, hitelligcnce is called into play only when circuim 
stances block the way of an obvious course of procedure, and the animal, 
confronted iviili the problem, then chooses a roundabout path wliereby 
ilie dilhculty may be surmounted. Such beliavior with "insight or in¬ 
telligence" is not restricted to man and the anthropoid apes, as was 

** Ibid., p. 550. 
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formerly hdievetL Al! of t,lie monkeys dispby it in some degree and even 
the feiiv lenuirs that have been tested. Some of the monkeys do as well 
a 5 i or better thaii^ the apes. Furthermore many kinds of lower mammals 
and birds demonstrate performance ability in laboratory tests. 

Perhaps the most imfjoriant reason why anthro|3oid apes do not "be¬ 
have like human beings" is betause they are not really "teachable," 
Kohler says of the chimpanzee: " 

It ij a coniinunus source of wonder, and often enough of vexation, to ob¬ 
serve how every attempt to re-mould his biological heritage "runs ofF" an 
othenvise clever and ductile animal of this s|>ectes "like water from a duck's 
back." If one is able to produce a very teniixirary type ol behaviour which is 
not congenial to the chimpanzee's insiincts, it will soon be necessary to use 
compulsion if he is to keep to it. .^nd the slightest relaxation of that com pul¬ 
sion will be followed by a "reversion to ty|je"t moreover^ while such pressure 
lasts, his behaviour expresses offensive unwillingness and inclifferencc to the 
essence of what has been demanded of him. 

The orang-utan and the gorilla are said to he even less receptive of 
humanizing inllneme than the chimpanzee. 

The first ground-dwelling ancestors of man must have handled objects 
and cxpciimented in the useol tools much as do the present anthropoid 
apes when observed in captivity, lint our human ancestors were on the 
ground through initiative and not through eornpulsion, by choice and 
not by necessity. They were "tree agents." They had the ability of profit¬ 
ing by experience. No ethnologist today can offer an adet^uate reason 
for the vast disparity of culture that obtains between^ let us say, the native 
Australians (perhaps the most primitive physically, if not culturally, of 
modern races) and the .Atistrahans of British descent. The native .Aus¬ 
tralian is almost as incapable of absorbing civilization a$ the chimpanzee 
of adopting the meihcKt of life and tribal customs of the aboriginal .Aus¬ 
tralian. Vet the native Australian is a human being and behaves with 
insight. He is, nevertheless, almost as culturally inert as an antliropoid 
ape. The firain of the average Australian is somewhat smaller than that 
of the European, but the differences in size are not commensurate with 
the differences in culture. ^Ve have no scale for comparing the intelU- 
getice of a native Australian with that of a European: still less have we 
any really adet[uate means of comparing the intelligence of an anthro¬ 
poid ape with that of any man. Yet we are Fairly safe in assuming that 
the -Australian is far less intelligent titan is the Englishman, and that the 
chimpanzee is much farther removed in his mental capacity from the 


KiihTer, eit., p, 70. 
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native Australian. The Australian has had as much time to develop a 
culture as has the English man; so has lEie dtmipan/.ec. U envimiiniLmtal 
circumstaniccs make progress unfavorable, the progressive animHil ai- 
tcnipis to shift liis Itabitat to a more favorable environment. The pygm ies 
oF Africa inhabit the same area as do the gtii Lllas: many liantu Negroes 
also live in these African Forests. The gorilla is a brute u ithout any ves¬ 
tige of a cult ore; the pygn^y has a few* wea|x>us, no liabi tat ions tvortli 
luentiouingf no language of his own. so far as is known, and very Utile 
else in the way of material or iminatenal culture. I he Raiuu Negro 
has domesticated animals aruH plants, has at'{[uired the use of iron, and 
has an intricate social organization and some fairly well developed arts, 
as well as a useful language. Why is the pysmy more advanced than the 
gorilla? You may reply, *‘Iiecau 5 e the pygmy is a mail and the gorilla is 
an ape.” Yery well, but why lias the lianiu Negro a culture the pygmy 
lacks? Both are men: IxJth live in the same env ironiueiu. as does also the 
gorilla. You may say, 'Because the Negro is luure intelligent than the 
pygmy." Why? Because the Negro is lieieditarily endowed with a su¬ 
perior mentality, initiative, brain, or whatever you may choose to call it, 

] can see no reason why the gorilla sliould not have become man, no 
reason why the pygmy should not liave acquired a culture, except in¬ 
herent lack of mental capacity—which in terms of gross auatoniy means 
an inferior brain. 

The most primitive humanoid Form discovered up to the present is 
the Fossil ape man oF Java, Pitliecanthropus erectus {the "erect ape- 
man"). We shall have CHCasion in a later section to discuss more Fully 
lilt anatomical characteristics of iliis remarkable spetimen: at present, 
we are particularly concernetl whth his brain. Pithecanthropus lived at 
the beginning oi the Middle Plebioceue period, perhaps half a million 
years ago. The cuFiic capacity ol this animal s hrain-case, as estimated 
from the skull cap, must have been atwui 900 cc. 1 he mean lor gorillas is 
549 ce, and for adult human males racial averages range from about 1200 
to l.fjOO cc. This )avanese lossil was in size of brain transitional between 
modern man and the anthropoid apes and. in bodily si/e and posture, 
so far as known, completely human. Pithecanthropus may well repre¬ 
sent a late and unprogressive survival of one of the earliest forms ol 
ground-dwelling human primates. He may have been the "native .Aus 
tralian" of his day. His brain was more than halt again as large as that of 
the gorilla, a third or more smaller than that of the more primitive men of 
today. The frontal lobes oF the brain u^ere very low and narrow, as 
judged from the cast of the skull interior, and only about half as large 
as those of the average modern European, but at least twice as large as 
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thtJie of a diimpanzee or ao oraiig'Utan. Tlie area of llie frontal lobes 
that is connected with speech foreshadows in l^itlietanthropiis its modern 
human developmenu The xissocbifon areas of the parietal lobes be¬ 
tween the centers of sight, hearing, and of coniiuon sensation are simple, 
small, and ape-like. Nevertfieless, Pithecanthropus undoubtedly l^ehased 
"wdth insight” upon most, if not all, occasions. Since the eliimpanzec can 
fit together sticks, Piibecanibropus erectiis must have been able to make 
rude implements; since tbe orang and chiinpaii/ee can solve some few 
and simple problems ideationally. Pithecanthropus must have grappled 
successfully with much harder mental tasks; and if the chimpanzee re¬ 
members for a fete days or weeks^ this early humanoid form must have 
had a vastly longer span of memory* ^Ve may reasonahly conjecture that 
the Java ape-man used rude impleinents of stone and wood, constructed 
slielters, perhaps nest-like on the grountU and made vocal sounds by 
w'hich he conveyed to his fellow's some simple meanings. Although the 
actual specimen found in Java probably represents a late surs ival of a 
conservative humanoid stock which scarcely attained the lowest level of 
human intelligence and culture, iieverthdess. when the ftrst Pithe- 
canthropldae walked among tite forests, man, erect in posture and domi¬ 
nant in brain, had arrived. 

Tuikhig: Cxetling a Chin 

A few months l>eforc the dtatli of the Honorable AV^illiam |. Bryan. 
1 was called u|x>n to introduce him to a tfai vard audlcuce. His topic for 
the evening svas ‘'KvoluLiun.” Mr, llryaii's opinions on the subject and 
his reputation for oratory and wit made the task of inirtxlucing him 
somewdiat embarrassing for a ftumble student of evoUition. 1 extricated 
myself as best t could from this situation by saying simply, "Man is 
Sniid to fje distinguished from the anthropoid apes principally by his 
power of aritculaie speech; if this is true, there is no living hunuiu being 
wlto has a better right to disclaim any relationship w ith the anthropoids 
than the speaker of this evening,” 

.As a matter of fact, there have not been lacking those who have 
tlairned for the anthropoid apes the use of some sort of a language, 
R. L. Garner stltdied and professed to undersund the language ol 
chimpanzees.** He described sounds that seemed to stand for tviirds and 
contended that the vocal language of monkeys and apes diHers from ours 
only in its complexity and degree of development. Botitan. on the con¬ 
trary, concluded that giblHms had no real speech but only a pseudo- 

** Garner, Aftei and Monkiiyi. 
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language in which the sounds are spontaneous or instinciive.*^ Tlie 
sounds of a true language are» on the other hand, ac{|uired or learned. 
Boutan’s giljbon made sounds of four categOTics: a group expressive of 
satisfaction; a second expressing discomfort or fear; a group inter¬ 
mediate beitvTen the livo; aiul a group expressive of exciEenicni. Lach 
of these groujis consisted of severtil sotinds. But the gllihon actjuired no 
new stHinds during captivity, 

Tiie orang-utan expresses its emotions by grunts, whines, screams, and 
otlier ^ocalii!alions> hut is not known to have any articulate language. 
Verkes says that the cliimpan^cc has a sign language in rvluch "no is 
expressed by a niovemeni of the head, and dehniie iHisUions or move¬ 
ments of the arm and hand signify affiriiiation, Nisseii ciassilied chmi- 
panice vocalligations into five categories; C:arpcnter recorded nine types 
of gibbon sounds, Kiihler says that the gamut of chimpaniec phonetics 
is eiuirely suhjeclii e; they can only expiess emotions, never designate 
objects. Verkes iiied vainly to teach two young chimpanzees tu speak, 
Hr, William H. Furness, after six months of daily trailing, succeeded 
in teaching a young orang-utan to say "papa ' and to rccogoij'-e it ,as his 
teacher s name. By dint of almost superluiman efforts, he also taught the 
same animal to say "cup." But Di. Furness concluded that orang-utan 
language, if existent, is restricted to a few sounds of merely emotional 
significance. 

Verkes is inclined to ascribe the lack of speech in anihrofioid apes to 
a disinclination to imitate soiintls. They have plenty ol tilings to talk 
alxmt but no gift of vocal expression. They may have ideas, but they 
cannot exchange them. 

According to F.llioi Smith, the full appreciation of objects and events 
in the exiemal world was flependeiu upon developments of the brain 
cortex that did not take place until man became Imnian. Realisation of 
Space and liinej recognition ol objects by their form, color, texture, si/c 
—all of these arc human attainments that promote the dcvelopntent 
and use of language with all iliai it implies in the way of stimulating 
thought by the exchange ol ideas. Therefore, the initiation of language is 
directly the result oi the development ol certain areas of tlie hiain cortex. 
Clinical investigation shows that injury to any part of the brain cortex 
tiisturbs attention. The sensory cortex records past impressions which 
modify the effects of new ones. It is also com erned with the appreciation 
cif weight, size, shape, and texture ot objects, and of spatial reference. It 
derives this last-named piwer from connection with the \ isual cortex, 
because it is dependent upon the cmTdinated movements of the eyes, 

O Verkes, HmrjrtH. IrtSfl 
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Tlic cast of the interior of the brain-case of Pithecanthropus shows a 
pronoijnce<l enlargement of the posterior part of the second temporal 
convolution. This, according to Elliot Smith* can mean only tiiat there 
was a sudden exp ns ion of the auditory or acoustic area for tfie apprecia¬ 
tion of some sort of speech* Paul Broca* a great French antlir{>poiogist, 
discovered that the third inferior frontal convolution was a speech area* 
It is now recognised, hotvever* that this is only one of a number of 
cortical areas connected ivith speech, and that* of these, perhaps the 
most important is the acoustic area in the temporal region, which has 
to do with the rece|>tion of sounds. The area concerned In the produc¬ 
tion of ivords is probably that frontal speech area adjacent to the motor 
centers lor lips and tongue. An intensive cultivation of the temporal 
acoustic area was required in order to link these sounds into sentences 
so as to express a meaning. This is* then* the syntactical area. The parietal 
cortex* which is hetiveen tlie sensory, acoustic, and visual areas, associates 
the sensations from these areas in such a vvay as to give a wider under¬ 
standing of the sounds and symbols as expressed in sentences—a true 
comprehension of the signiricancc of speech, thought, and action. Thii 
is the semantic area* which is the area of "meaning.^’ Similarly, the parts 
of the cortex ininiefUaiely bordering tipum the occipital area constitute 
the noTititial centers, since visual perception is intunately related to the 
recognition and naming of ohjecis. ,A1I of these areas are linked together 
and coordinated in the reception* understanding, and production oi 
speech. 'I'hey constitute the "‘central exchange." 

The prefrontal area is generally cultivated in the performance of 
skilled movements* It 1$ especially associated ivith tlie [jower of exact 
convergence that is essential for the fixation of the eyes upon an object 
so that its images are focused upon corresponding sjJtns in the two 
retinae. Connections of this focusing area with other parts of the brain 
enable tlie individual to concentrate upon the object itself rather than 
upon the effort of lotiking at it. It may then he understood that the de¬ 
velopment of the prefrontal cortex Is a prerequisite of stcrcxjscopic vision, 
without which there is no depth of perspec tive, no spatial appreciation* 
no v isual basis for the giving of names to obiccts* 

All of the anthropoid apes are vocally and muscularly equipped so 
that they could fiave an articulate language, if they possessed the 
requisite intelligence. They express their emotions by a variety of sounds, 
as our prehuman ancestors must have done* There is nothing about a 
snout that prevents its jmssessor from speaking, but there is something 
about the brain that goes with a snout that makes Sjieech impossible. 

There are, however, certain modifications in the jatvs of man that seem 
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to be connected with the habit o\ speech. To understand these we must 
consider the evolution of the human, face from its previtius antfiropoid 
condition. Here we are on firnv groiind> for sve liave early fossil forms 
of man to demonstrate the various changes that have taken place. 1 he 
face of an anlhroptJid ape protrudes and forins tlie semblance of a snouts 
but it is not a real snout because its long axis is not produced in a 
horizontal line almost continuous widi the long axis of the skull base but 


C 





Fib, I a. Median longitudinal seciions of akulU showing the pxtcniion of the face 
upon a straight tranio facial axis in ihc leumr and ihe gorilla, and u|Kjn a bent 
Ah in man. A. the middle flf the anterior border of the foriimen maguum. B, the 
anterior point on the sphemEd bone {where the chiasmatic gn*ote ts cm by the 
sagittal plane), C. the juncture of the nasal and frontal bones (nasion). D, the 
mmt anterior point on the upper jaw between the middle incisor iceih (prosthicm). 

is bem sharply downward. In logiiutUnal section, the facial skeleton 
of a gorilla has roughly the form of an etjuilateral triangle of which the 
base is formed by a line esetending from the middle {mini between the 
tipper central incisor teeth back to tlie foratnen magnnmr the posterior 
side is formed by the attachment of the facial skeleton to the cranio¬ 
facial base, and the anterior by tlie line marking the facial profile from 
the middle imitit between the brow^ridges down the nose to the incisors 

(Fig- IS)- . . 

The most protruding part ot the lower jaw of a gorilla is the incisor 
region, and from that point it slopes downward and backward so that 
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there is no diin proniiiH'iue at alU It h evident that the jaus and face 
of the gorilla arc already bent downuard on the cranio-facial base in 
such a way that the level gtt/c of the animal is not directed along the 
snout but out from it. The snouted animal sights along its nose: the 
gorilla can look dortni its nose, but in modern nian. tlie ja^vs have receded 
so far and the facial skeleton is bent dor^n under tiie cranio-facial base 
to stich an extent that the eye-level axis is almost perpendicular to the 
facial profile. 

Tfie luLiiian cranio-fac ial axis has been bent in die middle so that its 
upper half is almost horiitontal and forms a doivnivartl-diretted obtuse 
angle with the stationary lower half of the axis. Thereby the line de¬ 
limiting the facial profile is also deflected dorvnward, until, in modern 
man, it approaches the vertiLah This buckling of the cranio-facial axis 
and bending down of the facial profile are the effects of the increase in 
the si/e of the brain and the recession of the jaws. The frontal lobes of 
tlie brain grow lonvard and downward and the occipital lobes back¬ 
ward and dtnvn^vai'd around a fixed central lotje called the Island of 
Reil, which lies beneath the Sy|\ ian or lateral lissiire and is submerged 
by tlie growth forward and dowmw’ard ol the temporal lobe. 

The bending dow n of tlie cranio-facial axis and of the facial skeleton 
itsell is necessarily accompanied by a shortening of the jaws, since other¬ 
wise there won kl be no room for ifiem to open fjetw'een the lower iHirder 
of the mandible and the front of the thioat and chest, Uend your head 
forward until ytmr chin touches your threxit or breast bone. You cannot 
now' open yotir mouth without raising your lit-ad. If the bending of the 
facial skeleton upon the cranio-facial base had not been accompanied 
by a recession of the jaw^s, it woiikl be necessary for tlie head to 
throivn f jack ward and the nose elevated before the jaws could be ojx’iied. 

If the bending dow^nward of the cranio-Eacial base was a progressive 
de\ehjpincnL caused by the growth of the ncopaltium. the recession oi 
the jaw's must Eiavc been, in large measure, a regressive change ow'iiig to 
loss tjf function. Fossil human skulls clearly show that in wme cases, at 
least, this prcK ess of jaw shortening w^as fust effencrl by a reduction in si/e 
of the canine teeth, so tliai they no longer protruded above the level of 
the other teeth, and the upper and lower canines ceased to interhx k as 
they do in anihrijpoid a^H's (Fig. ID b). Tlie incisor teeth also be- 
came smaller and were no longer inclined forward, as in the ape-s, hut 
assumed a nearly vertical ijosiiion. Fhe portions of the upper and lower 
jaws in wlikli lEic teeth .ire emfiedded (the alveolar pi messes) shrank 
Ixick, carrying with them the reduced teeth. Voti have noticed liow'. in 
old people w ho have lost their from teeth, the lips fall in and the chin 
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is left sEickiTi^ ouLp oii.^'iTif 5 tfi ilie absotpiion of the alveolar pTocesscs 
ihat foriuerly lodged the teetlii. A .^aniewtuu siiuiliar prot css of slirinkage 
of the must have taken pLice when, in ilitr course of c\otuiionp ilie 



Tie; 10 A ilie antenor pnrtirtns oJ diimp,^n/*.'e s ihowi.if; proirit&ivc aheobr 
nrcxcsscs ^nd chliilcss cJiidUiau. B, ihc anterior poruors of a tnmixsin> 
showEng rciriKtcd alveolar procen^i and iw^itive diin rnuncKC. C. dtc kft glenoid 
fosM of a hunipin skull. D. human lower jai^r and skuU bast, sliowiiig how ihe tond>l« 
of the j^w arc spread and die denial arches mndc lo diverge p^ftieriorly by die broad^ 
ening of the skull base. 


canines and incisors became reduced to modern human dimensions, 
although, of course, the teeth in question were not lost but merely re- 
duced. 

The jaws of an aj^e .are long and relatively narrow; the dental arches 
are U-shaped, but broadest across the ranine teeth and somewhat nar- 




l.'P FROM THE APE 


rowed in the region of the molar or grinding teeth (Fig. 20). The lower 
jaw 15 hinged to the skull base by ascending branches ending in knobs 
or condyles that fit into hollows of the temporal bones just in front of 
the car (the glenoid fossae) (Fig. I9C). The great increase m breadth of 
the humanized hraiii pushed the side walls of the brain-case outward, 
carrying with them the glenoid fossae and the parts of the loAver jaw that 
articulate with the skull base (Fig. I9D). Thus the posterior and ascend¬ 
ing branches of the mandible Avere spread apart. \Vith the broadening 
of the parietal and temporal portions of the brain, there occurred also 
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Fig. 20. Chimpiinzec and human lower wen from above, to contrast the shapes 
of the denial arches, ihe spread of the condyles, ibe symphi^ial regions. 

an increase of breadth o! the frontal lobes. Since the maxilla, or upper 
jaw. is Iiafted to the cranio facial base in the subfrontal region, the in- 
crease of the breadth of these lobes tended to broaden the posterior pris 
of the palate, making the dental arches diverge posteriorly instead of 
being parallel or convergent, and changing them from an inverted U- 
shape to a parabolic shape. Hence, the jaw-s become shortened anteriorly 
and narioAved in front by the reduction in sine of the canines and in- 
cisors. and spread out in the rear by the increased breadth of the beam. 

I he loAver jaAV consists of tw'o halves joined togetfier in front. This 
region is called the symphysisr The line of juncture of the tAvo halves 
disappears in the first year of life. The symphysis has to be strong enough 
to wi til stand considerable strains, since it is situated at the extreme 
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anterior end of the jaw, which is empioyed in biting and tearing. In the 
andiropoid apes, the two hot i/on lal branches of the jaw are held to¬ 
gether hmily by the thick bony symphysis winch slopes downward and 
backward from the incisor leeilu There b no chin eminence, and when 
one looks at the lower javt of an anthroptHd from above, it is seen that 
the two halves of the jaw are not only uniletl at the symphysis, but also 
strapped together by a horizontal plate of lx>ne that is continuous with 
the lower and posterior part of the mandibular symphysis and foims 
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Ftff, 21, Form ul the s^miphyswl region ol the lower jaw in chiinpanTee anti man. 
In ihe ape, the svmph>^ial region slope, inwnnl and b remiorefd ^tow by ihe 
simian shelf or pbie. In man, ihc symphysial region slopes outward and is rein¬ 
forced by the chin enuncncc. The latter is lormed in pan by a pair of chiii oMides 
best shown ill foetal jaws. A; ii h not discefnlbtc in adult jaws, B. 


an integral part ol it. This transverse plate of bone is often called tin 
simian shelf. Inside of the jaw and back of where the chin should be. 
there is a fiollow or fossa at the juncture of the simian shelf w ith the 
sloping mandibular symphysis. From this lossa in apes there springs a 
pair of musics that spread out fanwise and are insetted in the whole 
length of the under surface of the tongue. These genio-glossus ("chin- 
tongue’) muscles are of great importance in the movements of the 
tongue in speech. ITom the hinder margin of the simian shelf, there 
arise tu o other pairs of muscles: the genio hyoid, wlikh draw the larynx 
forward in swallowing, and the digastric muscles, which depress the 
lower jaw and assist in the opening of the mouth. The liorizontal part 
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of the lower pw of an antliropoitl ape h, ificn, a good deal like an oJd' 
fashioned bath tub w^ith rounded sides and a slopiriig end (Fig. 22). In 
ilic iuierior of the tub the sloped end represents the inside surface of 
the mandibular symphysis. The bottom of the bath tub is all cut away 
except a little piece next to the sloping end. The piece that remains at 
the foot of the sloping end is the simian shelf. The lip of the tongue rests 
on the sloping end and the origins of the fan-shaped muscles that mo\'e 
the tongue arc at the juncture of the slielf with the slope. 

fn the transfonnation to the hnman type of lower jaw, the upper 
looLli-beariiig margin shrinks back, leaving the lower part of the jaw^ 
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fig. 22. How the ExKly of s chinipanz(.*e^s jaw resembles an old-f^shioncd bath tub. 

to which the u>ngtie niusiiles are attached, protruding lonvard as a chin, 
[kit the chin dtws not originate merely as a projetuing and isobterl 
vestige' the Moor of the jaw is opened out. and the chin is thrust forward 
to provide more rotjiu for ilie tongue and greatei freedom for its mo^'e- 
ments in speech. The simian shelf di!^ipi>ears from the inside of the chin 
region with this spreading of the sides ol tlie jaw', and on the outside or 
front of the chin there grow up bumps of bone (usually two of them— 
you can feel them), w'hith coiitribiiie positively to the forward juiung 
of the chin (Fig, 21 A, B). 1 hese chin bumps (liie mental ossicles) serve 
exactly the same function as did the simian shelf on the interior of the 
ape symphysis; they serve to bind together and strengthen the two halves 
of the jaw. If these tsvo ossicles groiv together completely, you have a 
rounded chin eminence; if they remain separaterl, you have a cleft chin 
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or a bilateral chin. The cleft chin is much commoner in males than in 
females because the chin re^;ion in the male is broader and st[iiarer and 
heavier than in the female. 

The genioglossus muscles, whicli work the tongue and, in the ape. 
arise from a pit or fossa just in front of the simian shelf, now in the hiw 
man type take their origin from spines of hone projetting backw^ard 
from liie interior of the chin region wliere die fossa used to be (l ig. 23), 
These spines of bones are called tlie genial tubercles and are found only 
in man* T lie presence of well developed genial tubercles is the surest 
anatomical evidence of articulate speech tliat the skeleton affords. But 
a poor development of these bony spines to which the tongue iiiustles 
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Fit 23 Sections thrvaugli the middle oE 5yniph>-5i5 ot loiter jaw lo diffcTenccs 

in altadimcut ol tongue museks, (McHhfied Emm Keiih, A^li^uUy of Man. U. 
Figs. 17ti, 177, by |>erii]i!»ioit of Mcsiirs. tViJIijTiis and Norgatc and the J. B [ qjpiiw 
CQU CompaTiy.) 


are attached is no evidence at all that the pjssessor is or was unable to 
speak. 1‘he writer has examined hundreds of human mandibles in 
wlucb The genial tubercles are very small and not a few' in which liiey 
are absent; but probably none of tlie original owners ol these jaws was 
dumb, and many of them may have been excessively lotiuacious. Women 

liavc smaller genial tubercles than men. 

1 he modiricaiions of ilie jaws associated with the development of 
articular speech are then; (a) an opening otu and broadening of the 
floor of the jaws to give more freedtjni of movement to the tongue, (b) 
a pushing forwarti of the chin for the s;ime ptir(>ose and a transfer of the 
bonv braces of the symphysis from the inside to the outside of the chin 
region; {c) a development of bony tubercles as the seat of origin of the 
tongue muscles, replacing the pit in the backward-sloping a]3e symphysis. 

The slang expression ’chinning." meaning Talking." seems to liavc 
a certain evolutionary justification. 
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Chewing: The Evolution of the Teeth 

During life, Tire arc more likely to lose our leelli through wear^ disease^ 
and detay than any other part of the body; yet after death, the teeth, 
when present, outlast all the rest of the body. When all other marks of 
pcTStjnal identity hare been destroyed, the dentist is often aide to recog¬ 
nise a Ixidy by the repair ivork he has done on the teeth. Palaeontologists 
identify the species and genera of e^ctinet animals largely by the Form and 
number of their teeth, partly because the patterns of teeth are distinctive 
in ?.oo]ngiral groups and partly because tectli are the bodily parts most 
likely to l>e preserved in geological deposits. The most complete record 
of vertebrate cvohitinn is furnished by scries of fossil teeth. 

Professor William K. Gregory is the outstanding student of dental 
evolution, and vve must attempt to secure froni liis Avorks the main facts 
and principles of this important held of evidence.*'* Unforttinately. this 
is not an easy task, because the odoinologists liave haiTicaded their sci¬ 
ence witli a fearsome and intricate terminology and because they base 
great conclusions upon detailed and minute dllferences in tooth fonn 
which often are hardly discernible to iavmcn. 

The first primitive vertebrate fish have nu jatvs and no teeth. The early 
sharks of the DcAonian period have cartilaginous jaws with teeth de¬ 
rived from scales, forincd in many successive sets on the skin covering the 
jaws. When orie set of these scaly teeth is worn out, another growls up to 
take its place. The whole surface of the throat is covered whU this 
den tide-hearing skin, Avhich is also carried around to tlie in iter side of 
the mouth. There are no sockets for the teeth in the upper and lower 
jaws, wliicli arc marie td cartilage. In ilie progressive bony fishes, the de¬ 
scendants of which became lanckiAvelUiig vcriefsrates. and in other bony 
fishes, the teeth fiave hecoine sharply differentiated from scales and cover 
tlie margins and inner sides of the jaws and roof of the mouth. These 
teetli are often set in sockets or grooves in the jaws. The tcetli are 
pointeth but their bases are elaborately folded in to strengtiicn their tiold 
on the tough bony skin that bears them. In the first land-du’elling verte¬ 
brates. the teeth were still of this character, fn the early stem reptiles, 
this infolding of the bases of the teeth is gradually lost as they become 
embedded in separate sorkets. Tliese reptiles have simple peg-shaped 
teeth, all alike Fore-and-aft in the jaws, several sets in the lifetime of an 
animal, each set replacing the preceding. In the mammal-like reptiles of 
the Permian and Triassic periods, the multiple sets of teeth are no longer 
developed’ there are but two sets, corresponding to the milk teeth and 
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the pemiancnt teeth of mammals. The teeth are no longer nU alike and 
peg shaped bin are differentiated into ineisors or biting teeth at the tips 
of tlie jau-s, follotred by long canine or piereiog leeili, behind uhich 
come premolars and molars, tlie latter with sercral pi>inis or cusps on 
the crown. F.vidently. in the shutting of the jaws, the incisors and canines 
sweep throtigh a large arc and. by reason of tlieir velocity, are best suited 
for cutting and piercing, wliereas the hack teeth or cheek teeth, being 
nearer the fiikruin and the application of power, are in the best position 
for LTUsbing and grinding. Consequently, their crowns become widened 
for this purpose. Also, in these mamnial-bkc rep^ 
tiles, tlie upt>er teefli overliarig. or bite outside 
of. the lower leeih. and the upper and lower teeth 
alternate, each lower lying between two uppers, 
vVIl iliese features foreshadow the marinnaUan 
condiiicni. 

The primiuve insectivorous mammals of the 
Upjjcr Triassic have molar or grinding teeth con¬ 
sisting of three cusps or cones arranged in a fore- 
and-aft UnCt the middle cone being much larger 
than the anterior and posterior cones. The upper 
and loiver molars interlock as in Fig. 2IB. the 
large central cusp of each beiitg oppjscd to the ioiver anterior and 
j^tjsteriot cusps of two teeili above or below. These smaller cusps seem 
to have grown up to lill the interspaces beiw’een the interlocking teeth. 
AH of tlie cheek teeth are now supported by two roots. 

In the nejtt stage of development of mammalian molar teeth, the 
cTowms become tvidened transversely, and the tipper and lower molars 
consist each of two parts, a shearing or triangle ivith three cusps and 
an overlapping and crushing heel. The licel. or talon id. is especially 
developed on the |x>siertor part of ibe low'er molars; in the uppers, the 
crushing pin extends medially, or inward. 1 he triangles of Vs are re¬ 
versed in liteir relationship, the apex of the upper V fieing directed in- 
w'ard and of the lower V outwards. The shearing Vs interlock, and the 
crushing heels oppose each other, the upper teeth biting outside of the 
lower teeth (Fig. 2.5). Tlie crushing heel or basin of the lower molars now 
becomes much enlarged. 

In the early Focene primates, the triangular shape of the upper molar 
has been lost by the addition of a fourth main cusp, so that the upper 
molar is now quadrangular. The crushing heel of the lower molars has 
increased in si?:e sti that it now' surpasses the cutting Tins heel also 
grows l>ackward, crowding out of existence the antero-iniemal cusp of the 
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lower molar behind it (Fig. 2fiD). The heel, previously basin-shapeth 
now develops an internal and external cusp., with a small one at the rear 
and between the two. Thus the original is reduced to an outer and an 
inner cusp, and three more cusps develop behind, f^iving the lower molar 
a total of fiii C cusps. The upper molars arc now four"Cus|>cd and the low er 
ones ri\'c-clisped, trhich is the ordinary primate cusp formula. 

With the development of the Old \\'orld catarrhine primate stock, 
the number of premolars on each side above and below is rediuted from 
three to two, aud they sliow a strong tendency to become tw^o-ctisped or 
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Fig. 25- A, [Jia(‘inim iHliistTJiiing proljabk origin of molar iccth piUtems In primitive 
placental marTiiuabt aUt^ llw correlated evolution of upper and lower leerh. (Aher 
Gregory, by [wimiMion nf tFie Journai of Dunitit Rtsirarcb.) H. eniargenmin Irom 
the above, showing how an upper molar opposes a lower molar. 

biscuspid. In the primitive anthropoid, Dryopiihetus, the cusps of the 
upper molars have lost their crested shearing form and become bluntly 
conical (Fig, 26A). The width of the lower molars hscs greatly increased 
in proportion to iheir length, anti the cusps have become large and coni¬ 
cal, arranged in two pairs, with a rearmost single cusp behind the second 
pair. The surface of the crown lias become flattened to a great extent: 
the sharp-edged, shearing blades have disappeared. There is less alterna¬ 
tion between the upper and lower teeth tliaii in the primitive stages: 
the reduction of the V and die increase of the heel tend to make each 
lower molar ariktdate more with the correspondiugly numbered upper 
molar than with the preceding upper tooth. 
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In the e.irliest fossil huin;in types (Sinanthropus), of whicli both the 
upper anti lower molars are knou'ii* the molar tooth pattern of Dryo* 
pitlicciis is retained. The number of ciisjis on each cheek tooth corre- 
s[>onds to that of the fossil aiuhropoirl and the arrangement of ridges 
and cusps is identical. The relations of the opposing molar teeth in the 
upper xind lower jaws are ^Iso the same. In tlie lotrer molars, the broad¬ 
ening of the crowns has progressed nruch fartlier, ”1 he formerly project- 
ing canines have their tips reduced to the levels of the other teeth, the 
incisors lieeoine erect* and all of the preinolai's arc dcfinitely hisctispid. 

In modern man. the second and third molars are much reduced iii size 
as coiiipaicd with the first. The third molars* or svisdom teeth* erupt late 
and are often degeneiaie. In tlic retluction of the size of the teeth, the 
upper molars often lose a cusp and revert to the triangular sliapc that 



Fijr 26. Aniliropoid her!cage in tlie lower itiolaT tcflh in iran. A. Dryopitiirrus 
diirtficniis, kfi ihird mcilar. B, Indian child, kfi first molar. C, sduli Aostmhan 
wnm;m, left fim molar. (After Grcg^if), pennission vl tJic Journal o/ DrnUd 
Retearch.) D, loss of simero-intcrnal cusp of loiter mnlars. 

formerly characterized the primitive V. The fifth cusp on the lower 
molars is also lost in many of the more civilized races, but it is likely 
to he preserved in the first molar. 

.Although tlie decrease in size in human teeth is prtially attrilniiahlc, 
no doubt, to the loss of function of the canines and to the use of the hands 
in preparing fijod, as well as to the invention of c<:H>king* the riiajor |>art 
of the story of the evolution of teeth has no functional moral running 
ihrougJi it* The flattening of the niobr crowns was doubtless brought 
about by the change from a mainly insectivorous to a frugivoroiis and 
then an omnivorous diet. But there are no facile e\planaiions available 
for the numerous modihcaiions and changes that rook place in patterns 
of the molar teeth in the course of this long process of evolution. Huinan 
molar patterns are so completely those of the Dryopitliecus aiithropoitls. 
even today, that Professor (Gregory lias suggested dial some progressive 
group of tliese extinct Miocene anlliro|x>ids gave rise to man, 

Since mFj, South Africa has yielded the remains of fossil mandike 
apes that proliably lived during the Ikirly Pleistocene periotf, w ben prim¬ 
itive fuiman birms of several types were already in existence* Hence* 
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South African apes could not be ancestors of man- Vet they have 
small, non‘projec:ting canine teeth and molars of patterns derived Fron^ 
the DrvopUhecus type. Their entire dentitions resemble tliose of early 
fossil men much more closely tliaii do those of contemporary apes or 
Fossil Dryopithecids. Since Nature can endow out-and-out apes vcith 
dentitions hardly distinguishable Fiom those of men, it is evident that 
ive must be very cautious in tracing Irnman descent exclusively from 
details of form and putern of the teetli. 

The reduction of the canine teeth in nian o|iciTcd the way for develop¬ 
ment of new cheudng movements. In the gorilla^ the great projecting ca¬ 
nines act as guides for the powerful jaws and prevent them from "skid- 
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Eig. 27. Nr:in's affinity in oiher primates in mnlar tooth paturm. A, permanent molar 
■>t ail Kuccitc taisioid. It, lower scfortd mtlt itiolar ot Dryopittmeui rhtnaiius. C- 
lower milk iiialar of ehiinpanjee. i>. lower MiTond milk inoLir of a non. 

{After Gregory, l*y p'OiiissEon of the Jctvmat of Dtfiiai ResMTch.) 

ding." Tliey also prevent lateral movements in chewing. With the short¬ 
ening of the canines the human sttjck developed certain rotary move¬ 
ments of mastication which may be observed in any giim-rhewing sieiiGg' 
rapher. Instead of moving simply up and down in a hinge fashion, the 
lower jaw performs a complicated series of motions involving alternate 
advance and retraction of the two sides, since the condyles by ivliich they 
arc jointed to the skull base move in and out of their sockets (the glenoitl 
fossae). Tlic meciianism of this mandibular rotation is too intricate for 
description here, but it depends largely upon the alternate contraction 
and expansion of the pterygoid muscles, which are attached to the inner 
surfaces of the posterior jaw angles and take their origin from bony 
processes running upward from the back of the palate. 

Tliese lateral or rotary movements in cbevving were probably instru¬ 
mental in spreading the palatal arches posteriorly, although the broaden¬ 
ing of the brain was perhap the primary cause of this increase in hinder 
breadth of the |xi!ate and dental arcades. 
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Physiognomy 

[Jicrary people and phy 5 i<jgn 0 misti make much ado ahoui Llie Torm 
oF the motith and lUc expression of the eyes as indications of individual 
character. The person who has full, red lips is sensual and the thin* 
lipped, light-mouthed individual is avaricious, accordinj^ to romantic 
conventions. "Ijong upper lips" and "slmn upper Hps" also mean some¬ 
thing or oliien No anthrojx>logi$i or anatomist believes tliat there is any 
relationship between ilic form of individual features of the face and the 
charat ter or abilities of the owner. One grants that the exprt^sion of a 
countenance may give indication of the temperament and emotional na¬ 
ture of its p«jssessoT, but hardly that these arc in any way manifested by- 
shape of the individual Features, except, perhaps, in certain deliniidy 
patiiological cases. People who profess to be al>le to iliagnose character 
and ability and to determine vocational fitness by studying the "con¬ 
cavity or coiuexity" of a profile* or by any other method of divination 
from form atui feature, are not scientists bin t^uacks. An act of Queen 
Elistaljerh (1579-1598) declared "all persons fayning to have knowledge 
of Phisiognomie or like Fantasiicall Vmagin action s’ liable ‘to be 
stripped naked from the middle tipw-ards and openly whipped until his 
Ixidy be bloudye." 

An impecuIILOUS instructor, newly engaged to be niarried. ivas once 
taken to be looked over by the uncle of his intended, a very successful 
but comparatively unread business man. ^Vhcil asked about his profes¬ 
sion. the young matt endeaAored to explain that he was a student of hu 
man development, especially of man's physical evolution from hiw'er 
animal forms and of the significance of bodily tlifferences in human 
groups. The hard-headed uncle gave lum this advice: "Cut out all tltai 
stuff about man and the apes; it annoys people and will never get you 
anything. Concentrate on trying to find out the relation bettveen facial 
features and alulities; see if you can't discover whether a man w ith a 
Roman nose and a lantern jaw should be a parson or a phuiiljer: when 
you have got something rwlly definite in that line, inror|xirale nind sell 
it. That's w-kit people want; tliere*s money in ihau" But the young man 
went away sorroiving and remained impccimions. 

The two preceding paragraphs, svritten in 1929 for the first ediiicm ot 
this book, still represent the consensus of conservative scientists—an¬ 
thropologists* psychologists, and anatomists. Nevertheless^, f should be 
guilty of sacrificing candor to caution were 1 to allow them to stand 
uncjualifted now (as of 19"15),'*- The study of consiiiuiional an thro- 

foT t was lh;il >oiing m:in, ant! the aid <kiil HiJ* riplil" 
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polo^'—the relation of physical characteristits in the individual to his 
psycholo!^>'. tempeTament. to liis physiological and pathological peculi¬ 
arities—has ach anced in the past dozen of years so rapidly that I venture 
to prefUct that another couple of decades may establish, u|x>n a rigtir- 
ously scientific base, some ratUer astounding associations of physiognomy 
with beliavior. At present, most of our reliable data pertain to the rela- 
lionslup of iiody build to individual capacities—physical, mental, and 
social. As yet there have been no satisfactory inxesiigaiions correlating 
the intricate mosaic of hereditary units that comprises the individual 
human face u itli variations in tcm|>erament or behavior* There is. how^ 
ever, a normal conformity of general face form and head form with type 
of body build, frequently absent in tins or that individual fcaime owing 
to independent inheritance of organs, or small details of dieir form* in 
numerous small units. CJccasionally. there is to be observed a complete 
disharmony l>eiween the type of an individuaTs head and face and his 
general body build, just as there are hereditary disharmonies or dysplasias 
in the confonnaiion of different areas of the trunk and limbs in certain 
persons. The skefuic may deny that the inherited or acquired form of 
details of the human anatomy can ever provide any useful clue to the 
personality of the individual that possesses them, 1 think that such cor¬ 
relations may eventually prove to be existent, although 1 must empha- 
siite that virtually no sound observations on this subject have been made 
up to the present. If the lachavior of an individual arises principally from 
the structure and iunctioning of Ins own organism ami is only secondar¬ 
ily modified by his cuUiual environment, there is some hope for a future 
science of individual anthropology^ of which physitignomy would be a 
pan. If, however, as many believe, the mentality, personality, and be¬ 
havior of individuals and groups are dctei mtiied almost wholly by en¬ 
vironment—if, ill short, there is no relation between body and liehavior 
—the study of the human face in its wealtli of variations is still of interest 
to the geneticist* the physiologist, the pathologist, and the feeble aes¬ 
thete. hlerc we areeoncerned only with the evolution of the face in niao, 

MOUTH 

[n the more advanced, lobe-finned, ganoid fishes {crossopts), the outer 
surface of the jaws isrotigh* indicating that they were covcretl wdth tough, 
thick skin. The same is true of eiirly amphibians and reptiles. In some 
of the more recent reptiles there is a .small muscle at the corner of the 
mouth* but the lips are not fleshy. 

In that arclixiic mammal, the duckbill, the mouth is surrounded by a 
leathery bill, possildy the reniimm of tough re[>tilian skin. In the other 
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nionotrcine, the spiny ante.itet, the lips already appioath ihe typical 
manunalian condition, being supplied with muscles and covered \rith 
hair ratlier than scales. Gregory thinks that the evolution of irue h|^ 
bvas a part of the general iraiisrormaiion of reptiles with unstable body 
temperature and low-grade metabolism, into mammals living at high 

pressure/' ** . 

Tlic primary fimetion of the lips, tvhicli are present in most mammals 

except whales, is to seize tiie toixl. For this purpose they are usually em 
dowed with more or less prehensile power. In tlie lotver primates, as in 
carnivores, ilie tsvo opposite sides of the upper lip hang down and scarcely 
meet in ihe center, if at all, but in the anthropoids and in man. ihe junc- 
ture is broad and the mouth is completely encircled by tlie orbicularis 
oils muscle. Wood Jones has pointed out that in lemurokls the upper lip 
is closely tethered to the gum of the upper jaw. which determines the 
methotl of drinking by lapping rather than by sucking. In Farsius and 
the Aiithropoitlca. the upi>ei lip is relatively free and mobile. 

Tlic lips of the great apes are stretched over their bulging jaws, or 
rather suspended over their jaws, for they are loose and protrusive. In 
tlieorang-iiian. the under lip is said to be a great organ of touch and to 
play a very imporLant part in drinking. Iieing thrust out like a trough 
to catch the falling rain or to receive lUiuid poured into ii. When giving 
out high notes, this animal is repotted to thrust out his lips into a funnel- 
shapet but when the tone deepens, tlic moutli is widely opened. The 
chimpanzee also has long, mobile, and protrusive lips, but the iipj^r 
lip of the gorilla is somewhat slmrter than in the other anthrojmids. 
The gorilla is said to elongate his lower lip and Vet it drop over his chin 
when enraged. Evidently, the lips are constantly used to express emo¬ 
tions. as well as for tactile purposes and in e.iting. In the ordinary sense 
of the phrase, anthrojxiid apes have “thin " lips, since only a small 
of the red mucous margins of the lips is exjx>sed when the nmuth is 
closed, rhe integumenul portions of tlie lips are those upm w^ich the 
moustache and goatee grow in men: that is to say. those parts o t e i\^ 
that extend from the nose downward to the mucous lips on the upper 
jaw, and from the boundary of the mucous lips down to the chin emi¬ 
nence on the lower jaiv. 

In anthropoid apes, tlie imcsuinemai tips are poor in [at and arc 
moulded to the form of the protruding alveolar portions o[ the jan-s. The 
integumeHLil upper lip in man shou's a eencral furrotv (the pluhrum) 
running down from the nasal septum to the edge of tlie mcmljranous 

,.t;,rs»rv. 0„, p. U*. The abo« suoun. of lh« «rli«r v‘ “P “ 
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lip, the boimdury of Avhicli b flcxatoi at ihe edgtrs of this furrow. This 
fiiTToiv is peculiar to man and gives to him his cliaracterisiic upper lip 
profile. Rehnv ihc skill of the in tegumental li|3s is a circular muscle (the 
orhicnlaris oris), w'hicli suriounds die membranous lips. This varies COU' 
fiiderahly in thickness in man. In its ordinary action, it closes the lips: 
by its deep and oblkpie fibres, it applies ilieni dosely to the alveolar arch 
andt by its superiicial hbres, brings the li|js together and protrudes them 
forw’arcl. 

The evolution of the human type of lips from the anthrojjoid type 
is not as yet dearly imderstcKirl it is evidently connected wdth the shrink* 
ing back of the anterior teeth and of those piirts nf the jaw- that lodge 
them (the alvc^dar processes)* One of the theories invohes the sttpposi* 
tion that, w^ith the recession of the .alveolar processes, the lips w’ere rolled 
otittvard, exposing the mucoLis parts* The greater development of the 
circular muscle atimnd the Ups and the eversion of its fibres is held par¬ 
tially responsible for this. Such a process of eversion would be partially 
analngotis to the tightening of a drawstring arountl tlic neek of a sack* 
tvhich Avon Id tend to turn oiurvard tlic inner surfaces of the Free edges. 
In the most strongly everted bps. some of the fibres of a small muscle 
called the rectus, Avhich lies at the boundary of the integumeiital and 
mucous lips, are very strongly developed. I’fiese muscle fibres pass more 
or less perpendicularly doAvn through the diagonal hbres of the circular 
muscle and help to evert the bps. This little muscle appears first at a late 
period of foetal life and b thouglit to be a progressive development. An 
opposed theory accounts for the cx|ji!sinc of the mucous lips in man by 
the snpix5sition that originally intcgumenTal parts of the lips have taken 
on a secondarily mucous character* This theory is based partially upon 
tlie occurrence of ssveat glands in the mucous (membranous) parts of die 
exposed lips. It is also stated that in neivdjorn children the membranous 
portions of the lipsshoiv hairy /ones at the upjKT portion of the upper bp 
and the loiver portion of the lower bp. 

The strongly everted b|i5 of Ncgrws seem to be in part a result of the 
shortening of the intcgiimenml lips and of the great volume of muscitk* 
tore and underlying fat fPEatc 28). The swrdkii and everted Negro lip 
are not eonnected tviih the protrusion of the |aw.s. Nor has it been pos^ 
sible to relate the development of the mucous lips to the use of the lips 
in speech* There is some reason, howet er, for considering that the more 
proiiouiUed cA'ersion of the low'er lip is connected wdth the act of suck* 
lingt vvhich is ]>rotracted in the liunian .species as compared, perhaps, 
w'itli other primates* 
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Irt the sharks, the smelling apparatus consists of two snial! olfactory 
capsules, one on each side of ilie head, from which nostrils open and a 
cTToove coimecis with the mouth cavity. In the lunixfishes. iliis groove has 
worked its way inside of the mouih so that there are two openings, a 
nostril on the outside and a hole in the roof of the montli. In both these 
alr-brcaihing lishes and in ainpliihians, air may be socked through the 
nose or gulped in at the moiuln In the tnammal-like reptiles of the South 
African Triassic. the nasal capsules are elongated fore aiid-aft, and, in 
smne the median bony partition supports stroll-like otugrowths on 
which are spread the olfactory membranes. These correspond to the 

turbinate bones of mammals- _ 

In amphibians, reptiles, and primitive mammals, a smaH e^tra p,itr of 
cartilaginous sc rolls near the bottom of the middle partttton contain a 
fold of olfactory' inembrane and coninumitate with tlie mouth cavity by 
a fine tube. Thi.s “jacobson's organ” allows the food taken in the mouth 
to be smelled. It is absent or vestigial in the adults of higher primates and 
of man bitt is found in foetal life. 

The internal arrangements of the nose in man are the same as in the 
other higher primates, especially the chimpanzc'C and the gorilla.*- 

The nose is a characteristically human feature—not that it is peculiar 
to man as an olfactory^ and respiratory organ but because of us distinctive 
eMernal form. One may admit at once that in man there is no obvious 
connection beiw een the form of the nose and its functions. .Aristotle says 
that persiins with thick bulbous noses are insensitive and swinisht that 
sliarp-tipped noses belong to irascible persons Mkc dogs; large, rounded, 
obtuse nuses are found in magnanimous, lion-like individuals: hooked, 
eagle-like noses in the noble but grasping, et cetera.- If the modern study 
of the physiolog)^ of the brain di>cs not permit us to be delmite about the 
localization of higher fuiuiioiis of the mind, certainly we ate tina e 
ici say any tiling at all about the relation of tern per.tmcnia! peculiarities 
to the sense organs, Possilily no such relationship exists. The nose in 
man shows many variations of form that appirently are due to a sort of 
degenerative ilamboyancy in an organ, the shape of which has little to do 
with its hinction. Perhaps sexual selection has played some pan m the 
evolution of various nasnl forms, but this seems hardly likely m view of 
the extreme commonuess of all kintis of noses. 
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Among cTie prnnaies. the nose of man is distinguished by the elevation 
of its bridge and the prolongation of its tip* 

In: the lemurs, the nose is a naked glandular "rhiuaritim" or muzitle^ 
the middle portion of which extends right doivn to the niotitli opening* 
Tlie nostrils are comma sliap^ d slits, n ith the points directed toward the 
eyes. The s|>et‘ia]i?ed skin of this rhmariurn is moist. In Tarsius, there 
is only a narrow margin of bare skin around tlie nostrils: there is no 
naked central strip on the upper lip; most of the itui/jtle is covered with 
fine hairs. The nostrils are not slit and are far apart. Tarsius shares ivith 
tlie AnthTO|x>idea the possessioit of a nose with nostrils that are not ck'ft 
laterally hut completely ringed around witli naked skin, and that lacks 
die median naked sirip.*^ 

The New ^Vorld monkeys are called the Platyn li ini because the sep 
turn between the nostrils is usually broad and these look outward, fhe 
nostrils are cornuui'shaped, S-shaped, or circular* but completely sur- 
rounded by bare skin. The Old World monkeys are often given the name 
Caiarrhini because their nostrils open dfwvinvard. The septum between 
them is narrovv, as a rule. 

To understand the differences in arcltilecture between the noses of 
amhrofJoitU and of man, one must study the nasal and facial skeletons, 
If you look at the skull of a gorilla, cliiiupanzee, or orang-utan, you 
notice that the orbits of tlic eyes are so close ttjgetlier as to leave only 
a \'ery narroTiV space for the root of the nose, 1 his reduction in iuter- 
orbital spee is especially marked in the orang* The rtnif of the nose 
is formed in the prittiatcs by ttvo j-jiirallel bony plates, united by a suture 
along the middle line. In the orang-utan, these bones are so iiarrow as 
to be splint-like and lie edge tti edge in sucli a ivay that tliere is no nasal 
bridge * they aie tpiile flat. Someiirnes they are fused together and do 
not extenti e\en as far down as the nasaE aperture. In tlic chiinpan/ee, the 
nasal bones are fuiur-gEass sisaped and narrow bttt not S(i pronouncedly 
as in the orang; nor arc they so long as those of the gorilla* Tlie 
suture between them is often depressed so that* instead of a "bridge*" 
the nasal skeleton actually has a furrow. In the gorilla, again* the nasal 
bones are extremely long and narrow, and a laiicet-like point projects 
upward between the massive hrow'-ridges into the frontal bone. How¬ 
ever, in the gorilla, the surfaces of the paired nasal liones are not rjuite 
plane one witli the other* but are elevated slightly ntong the suture or 
mififllt line* so that there is a very sfiarp and narrow ridge dowai the 
upper half of the nose, eitlier a rudiment or a vestige of a nasal bridge 
(Fig. IfiC)* This ridge projects slightly so that tlie gorilla, alone of the 

jMrt, Uan'j Pfiicf, pp, 7J-3jO; flfi-ag:. 
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anihro|>oids. be said to sliou' a n^sal bridge iii profile. In general, 
then, the aritliro|>oid apes ha\'e very' long, narrou' nasal hones winch lie 
!kt against the face. These great apes have undergone a decrease in the 
breadth of the upper parts of the nose, possibly in conjunction tvUh the 
lateral compression of the skull hr ought about by the pressure of their 
great tem|X)ral muscles. 

The aperture of the nose in the skull oi all the anthropoids is rela* 
tjvely narroiv when compared with the great length of the face. In the 
gorilla, the absolute brcatlth of the aj^etture is, hosvever, great. 

In all of these apes, the nasal aperture resembles die mouth of a cave 
in the sloping fate of a hillside (t ig^ 2li). The lop of this cave mouth is 
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Fig. 28, Nasal apcriureu, 

formed by overhanging and dcnvnu"ird projecting sharp slal>s (the nasal 
bones): the side walls are simply the rounded edges of tlie cliff face (the 
upper jaw bone); there ts no lirreshold at the cave mouth, for the rounded 
talus slope of the hillside is continuous uitJi the floor of tlte cave, enieo 
ing it witliout transition. Notv suppose tliat the cliff face is eroded on 
both sides of the cave mouth, and the rounded talus at the foot of the 
cliff is trashed aieay. The slalxs forming the top of the cave mouth and 
sloping up t!ie lull are thrown into relief by the hollowing otii of the 
cliff face on either side of the cave. The cutting away of the rounded 
talus makes a sharp edge or sill at the mouth of the cave. Similarly, by 
ilie recession of thealvadar processes and the falling in of the supporting 
side walls of the face, the rtHif of the nose and the side walls of the nasal 
aperture are thrown into relief in man and a dennite sill to the nasal 
aperture makes its aj>pearance. The most primitive human noses show 
only laim traces of this sill and the nasal b!L>nes are still almost flat, but, 
in the more highly evolved types, the falling in of the lateral parts of 
the upper jaw seems to have piitched up the nasal bones along the middle 
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suture, 50 that their inedian portions are elevated and tliey become 
arched, forming t he bridge of the nose, k slioiild be estpiained tliai the 
portionsof the upper jaiv that support the palatal arch and flank the nose 
are not solid but holhnc, and enclose, on either side of the nasal aper¬ 
ture, cavities or simises (bays), which are lined with mucous membrane. 
As the alveolar poi tions of the upper jaw shrink backtvard, these sinuses 
become smaller; iliey are deflated, so tliat the facial skeleton below the 
eyes and on Ijoth sides of the nose deA'elops deep holloivs or siil>orhital 
fossae, which first make tlieir appearance in the more advanced human 
types. 

Bui il)e nose, like ihe chin, is not a mere vestige, isolated by the blh 
ing away of siirroiinding parts. The cariihiges that conjiijtvite iLs tip and 
wings show a markedly progressive development iii man, wfiich is ako’ 



Orang 


Gciilb 



PrimiEive human 



Septum 


Fig. 29. form of ihc cxtorii':il nose. 


gether lacking in the aiuliropoids. The tirang shows very slight develop¬ 
ment of the nasal wings or alae (tlie cartilaginous parts dial form tlie 
outer walls of the uostrtlsk and these are very small also in the chhn- 
piiiee. Ill the gorilla, on the odier hand, the nasal wings are very large 
and extend round beloiv the nostrils, forming ring-like, sivolJen growtiis 
sejxn^ied by a furrow in the middle line below the nasal septuim None 
of the anthropoids has any considerable tievelopmcni of tlic cartilages 
fonning the tip of the nose. In ihe cliimpwaniree and the orang, they are 
thin and pdnied. with a dlstinci furrow running down the center. In 
thegorilla. they converge to a sharp point above the nasal septum and are 
a little thicker than in the other great apes. In man. these cartilages 
are greatly thickened and have grown down so that ilie tip of tlie nl>se 
is a th ick bulb that overhangs tlie septum and is supptmed by the under¬ 
lying septal partition of cartilage and also by a bony nasal spine. The 
wings of the nose in man are also strongly developed, bm do not grow 
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round beneath aiicj form the lower Isorders of the nostrib as hi ilie 
p;orilU. 

The primitive form of the liuman nose must have been mucli bhe the 
orflinary infant's nose. It w;ui broad and liad a lou- bridge: the tip uas 
elevated but btiUjous, and the nostrils circular and t isible from the fronc 
the wings being rather thick and encircling the outer halves of the 
nostrils. In the process of grovk^th. the cartilages forming the nasa! tip 
exten<i downw’aid so that tJie flesliy end of the nose often conceals from 
view the nostril openings^ ivhich are directed downward. In uiaiurity 
and old age, the nasal cartilages seem to continue their growtii so that 
the tip of tJie nose becomes definitely depressed. Tliere is, however, much 
racial and individual variation, as everyone knows. Certainly, the flat 
nose, svith ilie elevated tip and the nostril openings presented lo the 
frontal plane, is the most primitive type* 

Tvvo of the Old World monkeys have prominent noses, not, as in 
man. partially because of the elevation of the skeleton of the nasal 
bridge, bm svholly because of an overgrowth of the cartilages of the 
fleshy end. These are: the snub nosed monkey, the tip of wtiosc nose is 
turned up* and the proboscis monkey, vvliose nasal cartilages are so 
elongated that the tip of the nose bends down and overliangs ilie- 
upper lip. 

The peculiar form of the uose in man is, thus* the result in part of 
the regression of the jaws and in part of a progressive developnient ot 
the cartilages forming the soft parts. The latter growth can be set dovvn 
as a mere eMiberani variation of no fniictionnl significance. Tiie great 
constriction of the nasal bones in anthropoid apes must be considered 
a degenerative feature* This may be connected with the atrophy of the 
sense of smell. Kohler states that chimpanzees are so oiituse in this 
respect that they cannot smell a hidden pear or tomato a couple of 
decimeters away,” \'ot much is known afxiut tlie sense of smell in tJic 
oranguuan and the gorilla. The oraiig is said to touch objects first* 
then to raise them for visual e^a ml nation, then to snidl them* and finally 
to taste them. This perhaps indicates that smell is less developed than 
sigiu, Gorilbs are quick lo notice irnhimiliar or disagrec.'ible orJors and 
test novel food fioth by sight and by smell, 

EVES 

Professor Gregory has summarized tfie evolution of the eye froin tlie 
invertel^rate beginnings, and we may w^eti paraphrase from his accciuni 


^ Ki'jhJcr, \tentatit\ ai .■i/WJ. p- 
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a few important conclusions “ Eyes owe their beginnings to the sensi¬ 
tivity of protoplasm both to the injurious and to the beneficial effects 
of light. In early prevertebrate stages, they seem merely to have sened 
as directional organs to orientate the animal’s movements with refer¬ 
ence to the light, being at this stage on the inner side of tlie brain tube. 
When the brain grew out to contact with the epithelium, true vision 
resulted. Various accessory organs then appeared for regulating the 
focus of the lens, either by changing its position with reference to the 
opening or by altering its cun ature. These devices were improved when 
the air-breathing fishes crawled out of the swamps. They culminate in 
mammals, in which, however, the olfactory apparatus is usually the 
dominant sense organ. The primates, however, show a progressive re¬ 
duction of the sense of smell and a concomitantly increasing importance 
of vision. This is particularly emphasi/ed in the brachiating anthrof)oids. 
Man retains all of the ocular advantages won by the earlier vertebrates 
together with certain improvements resulting from the arlwreal life of 
his primate ancestors. 

Vision is highly dcvelo|>ed in all of the anthropoid apes. Two kinds 
of \ isual sensation are known in man: color (chromatic) sensations and 
light (non<hromatic). Kohts and Kohler have demonstrated color dis¬ 
crimination in the chimpanzee. The former investigator taught a chim¬ 
panzee to match colors from both halves of the spectrum and concluded 
that degree of accuracy in discrimination of *10 chromatic stimuli de¬ 
pended upon relative nearness in hue rather than brightness. Both of 
these investigators also concluded that achromatic stimuli, with the ex¬ 
ception of black and white, are not as readily distinguished by the chim¬ 
panzee as arc chromatic. NIonocular, binocular, and stereoscopic vision 
have likewise lieen demonstrated for this anthropoid. In short, it is in¬ 
dicated that the vision of the chimpanzee is in many respects essentially 
the same as that of man. Yerkes’ gorilla was able to select f(K)d by color 
of the containers, and he gained the impression that vision was the dom¬ 
inant sense in Congo's life. He was impressed, however, with a radical 
difference of the animal’s “visual configurations” from those of man. 
The gorilla, for example, placed a rectangular liox on its corner in order 
to reach suspended food and, on another (Kcasion, held the box in mid¬ 
air and tried to climb up it. These may be instances, however, merely 
of a defective conception of statics or mechanics. Size, form, and depth 
perception fiave al5<i lieen demonstrated for the chimpanzee. Exjieri- 
mental analysis of vision in the other anthropoids is lacking.*^ 

•» Gregory'. Our Face, pp. I7S-20I. 

*« Ycric* and Verkw. op. cit., pp. 169. 319. 532. 183. 486. M7. 
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No marked changes take place in tlie eyes in the evolution of the hu¬ 
man from tile anthropoid type. The shifting of the eyes to a frontal 
plane and the attainment of steieostopic vision occur in a loner primate 
stage. The hoii/oiual opening of tiie eyelids is greater in man ilian in 
aitv other primate, and the fjony sockets or orbits of ilie eyes are rela¬ 
tively and absolutely smaller in man than in the great anthropoids. The 
iifUnian orl>its ai'e especially reduced in height, a$ a result, no doubt, of 
the sliortening of the Face in man, udiich is brought abemt by the de¬ 
crease in tfic d/.e of the jatvs. The eyes of man are nuicii farther apart 
tiian in i!ie great apes, in udiom, as previously noted, the nasal root is 
very constrieted. 

The eyebrows and the eyelaslics are found to some eJtteni in foeml 
and im mat lire apes bin are not usually discernible in adulis. Their 
presence in adult Juiman beings is pcrhapKi ihe retciuion of an infantile 
condition. In connection witir the recession of the jaws atnl the high 
vaulting of tlie forehead, tliere is a strong contrast between llie Iwow- 
ridges of man and those of most primates. In the gorilh and the chim¬ 
panzee the upper edges of the lirbtis are surmounted by hea\'y rims of 
bone which, to some c>ttent, overhang the eyes, These arc called the 
broiv-ridges or supraorbital ridges. Their [unctions are iivofold: in pri¬ 
mates whose frontal cerebral lobes do not rise above the orbits, tlicy 
afford protection to die eyes by forming penthouses o\'er them: they 
also serve as buttresses to resist the tremendous upward stress e?ieried 
by the jaws in chewing. \Vhen. Iiovievcr, the jaws recede and the frontal 
bone rises in a curve above the orbits, tlic brow'-ridges lose their func 
lion. Since the jaws are no longer large and projecting, tire upward 
stress of chciving is dinunislicd and is resisted with perfect elliciency by 
the high vaulting of the foreliead. Moreover, the greatly overhanging 
brow-ridges are no longer needed for the protection of the eyes, since 
the newly developed frontal overhang serves that purpose. Conscquenily. 
in man. the brow-ridges shrink in conformity witli the development 
of a frontal vault and a diminution in the sisce of the jaws. 

The orang-utan, however, has greatly protruding jaws, hafied to a 
brain-case in wliich tlie forehead is highly arched and the brow-ridges are 
small. Tile necessity for large brou-ridges in the or-mg seems to have 
been eliminated, partly by the frontal vaulting and partly by the fact 
that his Jaws are tilted upward and backward in such a way that the 
stresses of chew ing arc not directed vertically from the molar teetli up 
to tlie supraorbital region hut are carried l>aek diagonally to the skull 
vault (Fig. 30C). In man, the individuals or races with the most pri> 
jetting jaws either liavc very large brow-ridges and retreating lorehcads 
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at, nuich k-ss commonly, strongly vaulted frontals. With tremendously 
pro]ecling jaivs and neithci fronia! vault nor brovvA'idgcs, an animal 
like the gorilla would be likely to break its face off when closing its 
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FjS- W limw r.dfic ljuitresscs and forthead vaul.inp in rcliiEion lo chcwltic j.rcs! 
ihnnn by amwj). A. skull of knude gorilla «-iih graai ia„- proirusion: hrn«- ridge 
biittr™. I), skill of {.hiiiist with no jaw protnisimi; chewing stress tesisied by Irouial 
vaulting. C, skull of mate oraog.titmi with giiai jaw protrusion; jaws tilted upward 
jncfting c cw Ing stress iipw.ird and backivant; resistance afforded principallv by 
frontal vaulttng. D, sk.dl of male Austmlian with considerable jaw protrusiin; com- 
uinsiion of uiiiir^^ iItiu Vdyltnii^ iq ch.^'ii'in;^ stre^'^s- 


poxverfid jaws, ffut nattire does not make mistiikcs in her engineering 
arrangement.^. In the gorilla and the chimpani^^ee. one may compare die 
orbits and the brow-ridges ivith portlies protecting the eyes; the supra¬ 
orbital ridges form the roofs o/ d,e lurches (Fig. 31 ). In man. Jiowcven 
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a 5 ecol^d siory is built out over the roof ot the |XJTth—the vaulted Irontal 
bone that covers Ihe frontal lobes of the ncopallimn. The gorilla’s sktill 
is a bungalow with a long fliglu ol steps, a big |jorcli, and no np[>er 
story; man inhabits a tw'o-story iiotise witli short steps and a small recessed, 
porch that has a ucN-tilled chamber over iL 

Phrenologists used to identify the prominence jusi above the rooi ol 
the nose and between the brow-ri<iges as the bmiip ol "Goddearingness/" 



SI. Profiles jnd pK>rcli« 

As a matter of fact, this j>roiiuiience either overlies the frontal sinus, a 
cavity in the frontal bone lined with mucous membrane, or, in sonic 
cases, there is a solid bar ol bone in tiiai region. In no case does this 
prominence correspond to any elevation on the frontal lobes td the brain. 
Someone has remarked that the male gorilla has the largest bump of 
"Goddearingness'’ ol any known animal. 

EARS 

Hearing begins with the evolution of land-dwclling vcrieljraics. In 
a previous section, 1 have discussed the origin of the ear passages from the 
spiral ular gill cleft of lisbes and the transformation of ccitain bony e!e 
meiUs of the reptilian jaw into the ossicles that tiansmit the sound waves 
to the inner ear (p. 64). There is little or nothing ahom the car in man 
that bcharacteristkally human. Most of the stages ol oiiditory evoluiion 
are completed in the monkeys ot the t>td W'ui'hL 

The tjrgan of hearing is lodged in the temjmral Ixjiie, a portion of 
which projects wedge like toward the center line ol the skull and forms 
an important component ol the skull base, li is in iJiis petrous (rocky) 
portion oF the temporal Imne that ihe middle ami internal ear are 
situated. In man, the antliro|xnd apes, and the Old World monkeys, the 
passage leading into the ear is surrounded by a bony ring (the tyanjianic 
bone) immediately behiitd the socket to whicli the lower jaw is hinged. 

I Jiis tympanic ring is expanded to enclose a chamber and forms an 

















UP FROM THE APE 


auditory bulla (knob) at the side of the sk;ill base in Netv World mon¬ 
keys* tarsioids, lemiiToids, ivliales* and many lower mammals. 

In man there are hlqiitefl, conical, bony processes of tfie teni]x>TaJ 
lK>ne cxtcndinf^ dow'nwaTd just lieliind the ear. These are called the 
mastoid processes. To them are attached muscles that run obliquely 
dowm tlie side and front of the neck and take their origins from the breast 
hone and tiie collar hone (Fig. -12)* In addition to other functions, these 
sterJio-cIeido-mastoid nmiscles serve to rotate tlie head in one direction or 
the other* so that the external ear is presented in a favorable position 



Fig. 32. Diagrammaut diMccdon lo ihow ihe au3chnientj o\ ihe siernn cleidfi niasiold 
muscle. 


to catch sound waves^ These muscles are presetit in some form or other in 
all of tlie primates but reach their highest dcvelopinenit in man. The 
conical piocesses of the temporal bone to vvhich they are aitached. the 
mastoid processes, arc Found only in, the gorilla and In man, being n-ell 
developed in die latter and rudimentary in the former* The free poise of 
the human iiead upon the spinal column as a result of the recession of 
the jaws, the backsvard gioivth of the brain, and the erect standing pos¬ 
ture, are, nO’ doubt, rcsjaonsible for the development of the mastoid 
processes and for the great mobility of the head in rotating movements. 
^^a^ has also acquired a potential disability with the giowth of this new 
feature. TJit bone cells inside the mastoid processes sometimes become 
infected fr-OJii the ear or in some other way and catise the very serious 
disease, mastoiditis, to reliev'c which it is necessary to ciiisel atvay the 
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hard liony covering of the mastoid region in order to drain the in¬ 
fected bone cells. 

The first appearance of an external ear is represented by a fold of skin 
in certain lizards and owls. In many mammals, the ears are long and 
pointed or covered with a flap of skin. The cars of lemurs and tarsiers 
are erect and more or less pointed and confonn in general to the mam¬ 
malian type. They can be “cocked” in one direction or another to catch 
sound tvaves. In the higher primates, the habit of sitting erect and the 
free rotating movements of the head are thought to have brought al>out 
a reduction in si/e of the external ear and. to a great extent, the loss of its 
mobility. This is presumably because the head is now turned so that 
sound waves strike directly upon the ear, instead of the car itself l>eing 
moved. However, Tarsius can swivel its head around 180® and thus 
surpasses most, if not all, other primates in cephalic mobility. Yet the 
ears of this animal arc very’ large. Their hinder rims are flattened, not 
rolled. The ears can be reduced in size by folding and laid flat against 
the head. When the tarsier is listening intently, the ears arc o|>ened 
widely and moved back and forth, one pointing to the front and the 
other to the rear, alternately. Thus the tarsier appears to turn both head 
and ears with unsurpassed facility. This circumstance hardly sup|x)rts 
the theory that ear-cocking diminishes as head-turning power increases. 

The only degenerate part of the external ear in man is the portion 
that represents the ear flap or free tip of the ear in mammals. This flap 
originally served not only to catch sounds but to close the auditory pas¬ 
sage. The external ear in apes, monkeys, and man is composed of a fibro¬ 
cartilaginous framework covered with skin. In man, a rolled rim passes 
up from the anterior root of the eai ovei the top and down its hinder 
surface. This is called the helix. Concentric with the helix and inside 
of it is a ridge called the antihelix, 'f'he latter is generally forked in its 
upper portion. Inside the antihelix is the deep concha (shell of the ear) 
from the anterior |)art of which the auditory’ passage enters the skull. 

flap called the tragus overlaps the auditory opening in front, and 
below and behind it is a smaller flap called the antitragus. The lowest 
part of the ear is the lobe, which contains no cartilage. In the process of 
evolution, the root of the ear, which is attached to the side of the head, 
has not been reduced but has increased in area (Fig. 33). The free tip, 
on the other hand, has been progressively shortened until, in man, the 
orang-utan, and the gorilla, it has disappeared or is represented only by 
a tubercle or point on the inner edge of the rim of the helix, known as 
Darwin's point. In monkeys, only the portion of the helix just above its 
root shows any rolling or infolding, and the free point of the ear is still 
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distinguishable. .Among the anthropoid apes, the helix is least rolled in 
the chimpanzee and shows the deepest infolding in the orang-utan 
(Fig. $ 4 ). Both the orang and the gorilla have relatively and absolutely 
smaller and more degenerate ears than man. but the chimpanzee usually 
retains line, large ears. .V progressive feature found in the human ear and 
in that of the orang-utan is the elevation of the antihelix so that it pro 
trudes to catch the sound waves. The lobe is absent or rudimentary in 
the anthropoids and best developed in civilized races of man. It is a 



Helix 


Traguj 


Lobe 


Fig. S3. Reduction of the external ear in man. D», remnant of the free tip of the 
mammalian ear in man (Daruin’s point). D^, remnant of the free tip in a monkey ear 
with identical implantation. D\ free tip of a cok's ear drawn to same scale. (Modified 
from Schwalbe and Manin. by permission of Gustav Fischer.) 

new feature that apparently serves no uselul purpose, unless it is pierced 
for the carrying of ornaments, tobacco tins, or what noL 

F.ldcr, experimenting with chimpanzees, found their auditory acuity 
greater than that of man. They are capble of responding to high tones 
inaudible to human beings.** Sound discrimination in the gorilla and 
in the chimpanzee has been definitely noted by Yerkes. 

Fhe ear shows many individual variations in man. as is to be expected 
in an organ of wliicli portions show distinct degeneration. Some persons 
have large, outstanding, ••cliimpaiizee” ears, with little roll of the helix, 
and the free tip still visible as a nodule on the unrolled rim. More have 
the “orang" ty pe of ear. which is small, with a deeply rolled helix and a 
prominent aniihelix. ,A helix pointed at the top is called a "Satyr point” 
and occurs in some human beings and occasionally in the gorilla (Fig. 
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34). 'riie iTiu$tlti Ui3i move the ears in louver animals are reduced in 
si 2 e in the higher primates and are often impotent Some Lamented per^ 
s<>n.s are able lo move iheir ears forward and backward as a result of tl^ese 
muscles' being less vestigial thair in the ruck of human beings. [ liave 
been tokl that one can recover the power of moving <nie's ears by volition 
and unremitting effort, but it has never seemed vvorth wliik to me to 
try very long and hard. 

The organ of Iiearing in man takes on a new and increased iiii|joriance 
in the reception of the sounds of artieiilate speech. lint the auditory 
apparatus is no longer of primary use ill detecting sounds made by 
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Fij^. 3't. Types of prinintc ear*. 
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enemies. Perhaps one may conjecture that the greater reduction of the 
ear in the gorilla and in the orang-uiaii, as compared with man, may be 
connecteti wiili their lailure to use tbeir ears as recepicsrs ol speech and 
with tfie fact that their si/e and strength make it unnecessary for them to 
Ixither about hostile sounds. Utu ivhat about the chjinpan/ee? Does that 
anthrojKJtd hear better or find it necessary to hearken to threatening 
sounds? Probably the differences hciwetn die various anthropoids and 
beiiveeii them and man arct to a great extent* die result of iiereditary, 
non*:ida pii ve mod i fica t ion s. 

Ears seem to be the least noticed of human features, unless they are 
unduly prominent. Ordinarily, we look at the faces of |3eopfe* not at 
dieir cars. It used to be the fashion, however, among students oi criminal 
anthropology, to pay minute attention to the variations of the form of the 
external ear in criminals. There w-as a theory that people with sharped 
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minds and anti social tendencies weve Ukely w have misshapen or pecu¬ 
liar ears, on thc^jerteral supposition that degeneracy Has likely to mani¬ 
fest itself externally in the form of this organ. Examination of criminal 
ears does shou' a great number of malformations and anomalies: but 
examination of the same organs in respectable, law-abiding, and emi¬ 
nent citizens inditaies very clearly that almost any kind of an ear is likely 
to occur in tlie best of families. 7 he lorm of the external ear is a variation 
of little or no Innctiona! importance: lienee any particular ear form is 
not likely to interfere wdth m possessor’s chance of sursivaL Conse¬ 
quently, all forms occur and are transmitted with impunity. 


Grottjfng and Shedding Hair 

Hair is just as peculiar to the mammal as feathers to the bird. Many 
ingenious theories have been evolved to explain the origin of hair from 
structures in low'cr organisms. Xone of them is altogether satisfactory. 
One view derives hair from the denial teeth of some fishes, but this is 
rather far-fetched. .Another holds that iiiamnialiaii hair has been de¬ 
veloped from sense organs found In die skin of certain fishes and amphib¬ 
ians, but a difiituhy arises in tJiat these sense organs iiave a s|iecial nerve 
sirpply, whereas tliis is lacking in most mammalian hair. In one w'ay or 
another, many theories tonnen hair with reptilian scales, a plausible 
view being that hair, feathers, and scales are morphological equivalencs.''* 
However, hair devdops from epithelium and feathers from connective 
tissue. Al5t>. feathers have a l>lood supply which is not found in Jiair. On 
the tail of a rat are regions in which both hair and scales arc present. 
Ordinarily, a group of three hairs projecis from under the free margin 
of each scale. Similar hair groups txciir where scales are absent—a fact 
w liich suggests that the hair groups in luaimnwls mark the si te of ancestral 
St.a1e5. Iti gcneial, it js certain that inairiimalian hair is akin to tactile 
organs, placojdal scales, teeth, claws dermal scales, and feathers; but it 
has not yet been demonstrated conclusively that hair is fully homologous 
with any of these structures, h may be, and probably is. a new formation 
in mammals. 

Hair grows out of the epidermis, which is the uppermost layer of skin. 
A hair sliaft consists of cuticle on the outside, cortex under that, and a 
medulla or pith in the center. The cuticle is made of overlapping scales 
of various shai^s. The hair shaft grows out of a follicle or sheath set 
obliquely in the skin (Fig. 35). At the base of this sheath is a bulb en- 


In ihu SMiion I liivt drjwn larijclr upon itic work oJ Fjofesaor 
Sp^giOl to ttypcTtrithiStis. 


C. F. DanforUi. Mair, 


THE PRIMATE LIFE CYCl.E 


19S 


closing a papilla from which the hair grows. A sebaceous gland empties 
into the follicle just below its mouth, providing the secretion that oils 
the hair. A few muscle hljers, called the arrector pili muscle, are stretched 
from the follicle below the sebaceous gland diagonally upward toward 
the surface of the skin. \Vhen this muscle contracts, it pulls the follicle 
into a more vertical position, making the hair “stand on end and 
causing “goose-flesh.” 

I lairs are of two kinds: tactile and protective. Tactile hairs have spaces 
filled with blood (bhMxl sinuses) round the follicle and have a special 
nerve supply. They are sense organs of great delicacy and generally are 
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Fig, .55. Skeiches of longitudinal section* of hair follicles. A, negro s head hair; B. 
the head of a European. 

found on the lips, cheeks, and brow regions. Some of them, such as the 
whiskers on the upper lip ol a cal, are under voluntary control. Protec¬ 
tive hairs may be grouped, atcording to si/e and rigidity, into spines, 
bristles, awns, wool, fur, down, in descending order. 

Whales and dolphins are the least hairy ol mammals, but the sea- 
cows are close rivals. Such ihick skinned animals as the elephant, the 
rhincKeros, and the hip|) 0 |x)iamus have also lost most of their hair. \\ here 
the hairy covering is scanty, it is cither replaced by a sulxutaneous layer 
of fat. or the animal inhabits a wanii climate. But there is no direct evi¬ 
dence that a warm climate necessarily brings al>out a hereditary decrease 
in hairiness. In animals with sparse hair, that remaining is likely to be 
coarse and of a bristly character. 

The distinctive feature of man’s hairy covering is not its scantiness 
but the complete absence of tactile hairs (“feelers”). In this respect he is 
uni(|ue in mammals. Most of the hair on the human IkkIv never dcsclops 
beyond fine and more or less rudiineniars’ down. The adult human being 







194 


UP FROM THE APE 


has only aljoiii onc-foiinh as many hairs per square centimeter in the 
scalp as has the gibl)on, less than half of the number in the siamang’s 
scalp, about one-third less than the mountain gorilla, twice as many 
as the orang, and almost three times as many as the chimpanzee. 
(Table I. p. 41.) 

In the evolution of human hair the direction and pattern of hair 
tracts are of interest. Because the hair follicles are always set obliquely in 
the skin, the hairs slo|>c according to the direction of the follicles. \\y 
parently, the primitive arrangement of the hairs is a uniform backward 
slope from the head to the tail. But there are many modiheations of this 
original pattern. Some authors ascril)e these to mechanical causes, such 
as the force of gravity (e.g., in the sloth which suspends itself from trees 
by its four extremities), the habitual assumption of certain |x>stures. the 
repetition of movements, and the pull on certain |x)ints exerted by 
underlying muscles. Such views require the questionable assumption 
that iKxlily modiheations during the lifetime of the individual may be 
transmitted to his descendants. .Another view refers differences in direc¬ 
tion of hair slope to folds in the skin, as at the ell>ow, throat, or knee, cm 
the sup|X)sition that the hairs grow along the lines of least resistance. 
There are also depressions in the body surfaces and differenc es in the 
rate of growth of different regions of the skin. Professor Schwalbe has 
directed attention particularly to muscle pull and muscular develop¬ 
ment and the precise fonn of the surface to be covered. There are so 
many variations in different primate species in the hair tracts and slopes 
and in the arrangements of vortices, spirals, et cetera, that any detailed 
interpretation of them is most difficult. Fhat the direction of hair in 
the individual is in some way affected by his habits as well as his form is. 
however, entirely probable. 

It is a well known fact that the hair on the upper arm in man is 
directed downward and that of the forearm upward, so that the hair 
tracts converge at the elbow. Since the time of Darwin and Wallace, 
this peculiar arrangement has been explained as the result of our ar¬ 
boreal ant castors habit of crouching in the trees during rain storms, 
holding on to boughs afxne their heads. The rain would then drip down 
from the hairs converging at the elbows. The gorilla and the orang are 
said to adopt such positions. One of the objections to this theory is that 
the hair tracts similarly converge at the elbow in the quadru|>edal lemurs, 
which presumably do not adopt this attitude in the trees, as well as in 
many of the Old World monkeys, which are also pronograde. They do 
not so converge in the tarsiers nor in one tyjHf of gibbon. 

The beard is not peculiar to man. although the absence of tactile 
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liairs In U is. The growth of liair on ilic Face of the orang-utan is nujsi 
suggestive of the human condition, especially since tlic moustache in 
this animal develops most definitely toward the corners of the mouth. 
Bui in the orang and in all otiicr apes, the presence of a large pio|iortion 
of tactile or sinus hairs in the beard makes it difficult to accept their 
growths of facial hair as homologous udth the liuman heard. However, 
h is said that the heard of the orang shows transitional lorms of hair 
from the vascular sinus type to the nun-vascular, non-tactile, protective 
type ol beard found in man. 

Most areas of the human btxly grou^ hair, but it has been reduced to a 
Fine veil us or dow n over the gi eater part of the IjikIv surface. Careful 
examiiiation, eiitier with the naked eye or with a microsco|K-, reveals 
definite tracts, partings, spirals, or tvhorls, and lines of convergence. 
Most of those found in huntan beings can t>e traced back to the other 
primates. It has been stated that two hair partings that extend down the 
front of the body aliout in a line From the nipples downwaial are new 
features in man and niust be ascribed to the erect posture, ochI [ones 
savs that in man the hairs of the back converge a midline whereas 
in the anthropoids they diverge,” The definite hair line on the forehead 
is a human feature, tlie nearest approximation to which occurs, ap¬ 
parently, in the orang-utait and in the lionnet iuacat|ut. 

From the sixth to the eigfuh inontlt of hietal life, the luiinan baby ts 
almost completely covered with a fine liairy down, the lanugo, most ot 
which is shed l>efore birth, just alxwe the aperture of the rectum (the 
anus), there may often be observed in neW'born infants a sHglit depres¬ 
sion in the groove between the buttocks. This marks the point at which 
the end of the coccyx (the tail remnant of the spine) has sunk beneath the 
surface. Usually in this dimple or depression there b a whorl or spiral of 
hairs: but both of these features usually disappear iu the first few days 
ol life, 

I liL-re arc a number of fairly (veil auihenticated rases of "tiairy men, 
in nhom it is il.oiiglit that ilie foetal laiuigo has been retained and tras 
run i ioi. About 30 tamilifs arc on let ord in whicb tliis anomaly has licen 
observed it) one or more members. Wltetireror not siirli eases of excessive 
liairiiiess ("hyijertrkhosis") are to be ititerpretcd as patliological condi¬ 
tions or as anomalies of a reversionary character, it is certain tliat, soine 
where in the cemrse of evolution, man or tiis ancestors imtfertvent a 
Sreat reduction in hairy coverinR and a chansc in its disitibution. It 
lias lieen sLisRested liy Elliot Smitli that tliere is a correlation lietween the 
disappearance of tire hafry covering and tbe evolution ol llic biain. 

” jonc*, sUo-h'j t^iaee, p- 29li, 
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Sensory ner\cs link up the brain with ever>’ papilla of the skin, and the 
thinner and more naked the skin, the greater its sensitiveness, and the 
larger the number of messages sent to the brain.” Keith points out that 
both hair and deposition of fat beneath the skin are probably influenced 
by the secretions of the thyroid gland. Anthropoid ape babies differ from 
human babies in that the former arc hairy and have little subcutaneous 
fat. These two conditions are probably correlated, and it seems possible 
that the loss of hairy covering in man is associated with his higher 
nervous organization and that the protective covering of hair is replaced 
by the sul)cutaneous layer of fat which similarly preserves the warmth 
of the body. Keith also suggests that the human infant is better nourished 
than the anthro{x)id infant, since a first effect of the humanization of 
a higher primate was to insure a richer variety and more ample command 
of food all the year round than was possessed by any arl>oreal or pre¬ 
human primate. Such an improvement in pre- and post-natal nutrition 
would probably have its effect upon the tiiyroid gland and upon the 
other glands of internal secretion and may well have brought about the 
change's in fat deposition and in hair covering that distinguish man from 
the other primate's. 

Although elephants and rhinoceroses are almost hairless, species of 
these animals that inhabited Europe during the glacial epoch were 
covered with long hair or wool. One may |x>ssibly infer from this fact 
that the hair>’ covering was acquired in order to preserve the heat of the 
Ixxly. 1 believe, however, that none of the existing hairless species is 
derived from the hair)' Pleistocene forms of these animals, st^ that it 
would hardly be jxjssible to argue that a sccond.ary denudation has taken 
place as a result of a sojourn in warm tropical climates. Darwin suggested 
that the retention of hair in the human male on the face and chest, and in 
lx>th sexes at the juncture of the limbs of the body, favors the supposition 
that hair was lost before man l>ecame erect, for the parts now retaining 
the most hair would then have been those most protc*ctcd from the heat 
of the sun.” He recognizetl, however, that the abundant hirsute covering 
of the giant anthrojKjids and other primates that still inhabit the tropics 
renders improbable any supposition relating the denudation of the hu¬ 
man skin to tropical heal. Darwin also rejec ted the theory that the loss 
of the hair may have been a result ol natural selection in enabling man 
to divest himself of the multitude of ticks and external parasites that 
would othersvise infest the Ixxly. He thought it improbable that this 
evil would be of sufheient magnitude to bring into operation the forces 

u Rcilh, The Human Body, p. 2(M. 

DarM'in. Descent of Man, p. 85. 
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of natural seleciion, especially since oilier [uv-beannR animals in ilie 
tropics seem to have actiuired no spetiali/cti toml of relief Danvui 
ronelucled that, on tlie ivhole. the loss ol a hairy cover itlR is d.sadvantaRe- 
oils to titan, even in tlm tropics, since it exposes ins Irntty to the stordung 
of the sun and in the sudden cliills of wet iveaiher, ft is, then, impiobahle 
iliat ihis demidaiinn could iiave eonie about tlivoiigli naiuml selection, 

Tltc aiiilior of tire DfsceiU oj M«>i em|)hasmed the importance o 
sexual selection in bringiilR aliout the relatively hairless condition o 
man tlie elongation of the head hair in the liiiman female, and of the 
beard hair in the male. He aiRUed that, in miKt speetes. the female is 
less hairy than the male, and that the added exposure ol the skm 

in the fcanale cot.ld constitute a special sexual attraction, i hus the less 
hairy females ivorild lie sclecteti as mates by the tnore poiverfttl and 
vigorous males and ttonkl Ir.ansmit to their offspring the l.aiiless eonef 
tion, both sexes heing m some extent alfecicd. In like manner, the m 
with the longest beard and tbe female with llic longest Itead liair ttoiild 
acquire atlvantages in the selection of mates and in the perpc.nalto.i o 
their kind, tiy reason of tlie ijossession ol these s|>ecial characters iih di 
ivotikl enhance their sexual attraction and permrt them to secure the 
most dcsiTiabte mates. 

This ingenious theory of Oarwin is. however, inadequate. There are 
few indications that preferential mating enukl li.ave brongltt aboiti si 
profotind modifications in tbe amo.mt anti distribution of txic y hair 
We tan neither assume that in all human and pie-luiman races the least 
hairy women have always been the most desired nor Hint, il they had 
been, they would necessarily have rra.isn.i.ted the.r relatrve harrlessness 

to theiT dt'sccndanis. ^ „ r 

The variation in the amoLint of body hair in existing races of man 
will require Inr.lier tiisc.tssion when we come to deal will, racial char¬ 
acteristics, 1!u. it niay be stated at this poinl that there is no appreciable 
rela.ionship between the climate in which varions bumau gronjis live 
and the ainoiinl of liotiy hair that they [visscss. The most plausime tlnory 
accounting lor the denudation of the human Ixxly is that of tiht.l Sin 
and Kei.lu which connects it with increased sensitiveness of the skm 
deimsi.ion of a layer of subcutaneous fat, and an altered unctionmg o 
the glands of internal secretion, Possibly the nutritional factor is also 

""rRide la 11. Marell. a brilliant but speculative anlliropoiogist, has 
suggested that man's loss of hair was due to an iedine . 

our early bomin.d ancestors. 1. is established that iodine r^ebc ency 
t an cause a lack ol hair in domesticated animals. Since the growth of hair 
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demands cell proliferation that othenvise need not have taken place, 
Marett infers that iotline economy may cause a loss of hair. However, 
proof that such a loss can conserve irxline or promote physiological 
efficiency in any other way is admittedly lacking.** 

Man s relative hairlessness cannot be brought into any causal relation- 
ship with the erect posture, the free prehensile function of the fore 
limljs. nor with the extremes of cold or heat encountered in different 
latitudes. 

There may l>e some force in the argument that the loss of body hair 
in man must have taken place in a tropical climate, since .\cgroids and 
Mongoloids are less hairy than the white races, and since it would appear 
that such a diminution of “pelage" would scarcely take place in a cold 
environment. If. however, the decrease in the amount of hair is assumed 
to be accompanied by an increase in the amount of subcutaneous fat. 
this argument loses its force. 

Perhaps tlie only docunieniary evidence as lo the time ol the disam 
pearante of man's hairy covering is offered by an engraving from one 
of the Up|>er Palaeolithic sites in France. This engraving tvas found at 
lingerie llasse in the Dordogne and has licen attributed to the .Aiirigna 
cian period. It apparently represents a nude pregnant tvoman. Hatch¬ 
ings on the ventral surface of the body and on the limits certainly 
represent an abundant covering ol hairs. conservative estimate of the 
age of this engraving is 30.000 years. Taken at its face value, this would 
mean that ^niially modern types ol man. such as prevailed at that 
pertocl. retained, in some instances at least, a considerable covering ol 
IxKly hair under sult-Arctic climatic conditions. There is. however com¬ 
paratively little reason for interpreting thus literally the .-Xiirignacian 
\enus of faiugerie Basse. In the first place, palaeolithic drawings and 
enpavings o human beings are in general so poorly exec.ited that little 
reliance tan be placed upon anatomical details. .Again, even if the sub¬ 
ject IS repre^nted accurately, the excess ol hair may represent a tern 
porary condition assot lated with pregnancy. Danforth states that there 
ts a considerable literature indicating an increased growth of hair on 
the face and body at this time.- Thus, the palaeolithic woman depicted 
may have been an exception to the ordinary condition of relative hair¬ 
lessness. .\nthro(|omorphtc representations of one sort or another and ol 
palaeolithic age have been found in more than 63 European sites.” but 

Marcit, RttCf, Stx ttnti £ttt'irontnfnt^ n, jgQ 
•1 Danforth. op. at., p. 135 . 

•» .VfacCurdv. //uman Origins, p. 265. 
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the Laugerie Basse engraving U the only one in which the body is sltowii 
as liairy. Finally^ the Laugerie Baisc cngra^ ing may not represent a hu¬ 
man being at alL 

1 should be inclined to think that man's ancestors became divested of 
the greater part of their hairy covering at a umcb earlier period than 
ilie Aiirignacian, indeed at the very beginning of the essentially lumian 
stage in development. It is perfectly possible, however, that some Itmnan 
groups may have retained, or even redev eloped, body hair at a much later 
perhid of human evolniion. In Fan, ive know little or nothing about 
this subject. 


7'otic/t Pads anti Frictioft Skin 

Pads that serve as cushions in walking develop on the under sides of 
the extremities of many mammals. The absence ol hair on these pads 
is an adaptation to their loctomotot function in c|uadrupcds. In such 
animals, the pads ate ordinarily devoid oF ridged skin, unless the hands 
and feet are used for grasping. This ridged skin ("friction skin'') develo|is 
on the palmar and plantar surfaces and on the tips of the Ungers and 
toes as a structural speclalwation to counteract slipping by heighten¬ 
ing frictional resistance and alstJ to enliance tactile acuity. It forms, in 
the first instancet over the walking or tactile pads anti extends tiience 
over the undersurfaces of the extremities. Ridged skin is also fotind on 
the business part of the grasping tails ol New World monkeys—the 
naked area on the inside of the curve near the tip. rhese frictitm skin 
,iTea$ yield linger prims, toe prints, palm prints and sole prints, and 
(presumably) tail prints, as a result of the patterning of the ridges. The 
study of these patterns has been given the gruesome name of derma- 
tog! y pi I ics (' "sk i I icn rvi ng') 

7‘he palmar or volar pads and those on the underside of the huger tips 
are both evident as localised bulges at the dose of the second foetal 
month in man and liecomc rounder and individualized during the en¬ 
suing four iveeks. From the thirteenth week onward they regress. On 
the jjalm, there are four intcrdigital pads lying just below the sjiaces 
between the thumb and the fingers, Theie are also pads on the ball of the 
iliumb (thenar) and on the heel of the palm opposite die thumb (hypo- 
thenar). Similar pads develop on the toes atul the soles of the feet, but 

*»Thi* Wliolt section, is alHtraUctl front lilt hofk (Jtl UlC sulij^eci: PrinO, 

Piitmt and Soiti, An introdw^tiori Id DtrYwUogiyphitS, Ly 1^3101(1 Cirm'injtu Jjnej Cltnrlcs 
Midla. 
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ihcy arc retarded by two weeks in comparison with those of the upper 
extremity, both in appearance and in regression. Old World monkeys 
retain prominent pads in adult life, but these are lower than in the 
foetal stage. In adult anthropoid apes, the definition and elevation of 
pads are comparable with those of man, although the gibbon falls below 
man in their development. 

The ridged skin devclojjs over the pads and other areas of the palm, 
sole, and digits in an in egular and patchy fashion, with the fingers most 
precocious and the sole most delayed. The ridges are not evident on the 
surface of the skin until the eighteenth foetal week. They are developed 
and moulded u|x)n the rows of papillae in the dermis, each ridge cor- 
res|X)nding to a double row of papillae. On the summits of the ridges 
open the |xjres—the apertures of the sweat glands. Once developed, the 
ridge patterns are unchanged throughout life. Epidermal ridges are 
modified scales, primitively imbricated, and each associated with one 
hair, or a group of hairs, and one sweat gland. The lowest stages of 
ridge evolution are illustrated in the lemurs, whose pads bear fully 
developed ridges, whereas other regions have incomplete ridges rep¬ 
resented by minute elevations, warts, or islands, with the orifice of a 
sweat gland duct in the center of each, or epidermal rings that are 
annular conglomerations of such warts. In lower primates that have 
ridges developed continuously over sole and |xilm, the zones of junction 
Iretween the ridged skin and the unspeciali/.ed skin of the dorsum show 
transitions from ridges to islands. 

The basic pad system is discernible in all of the primates and consists 
of an apical pad on the terminal segment of each digit and marginal 
and central series on the palms and soles. The marginal series consists of 
four interdigital pads and the thenar and hypothenar pads (the latter 
divided into two, the distal and proximal hypothenar pads). In the 
sole, the thenar pad may be similarly subdivided. The central pad sys¬ 
tem has three elevations in palm and sole, and rarely there may also 
be accessory interdigital pads. However, a full complement of the volar 
pads is almost never expressed; the central pads are usually absent, and 
the marginal pads may be variously modified. 

Ridge systems in the lemurs are diversely developed. In the galago or 
bush baby, they arc found only on the pads; in the slow loris over all 
the palmar and plantar surfaces except the flexion creases and occasional 
areas of the center of the jxilm. There is also considerable variation in 
the New World monkeys, with .Aotus, the night monkey, showing the 
least extensive ridge formation, confined to pads, islands and short 
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ndges. and wiili tUo marmoset and capuchin or cehus monkey occa¬ 
sionally showing incomplete ridge formations in the center of palm or 
sole. Other New World monkeys, all Old AV'orlti monkeys, togtilier with 
apes and man, have complete ridge systems, d’he loot is less advanced 
tlian the hand, in that llic ridge systems are oltener incomplete in the 

foliner. ^ ^ 

It is assumed tlial the evoltiiionary progression ol friction skin pat- 
terns la lioiii whorl to loO]! to arch, since a |iriiiiUivc ™hr patl is an 
elcvatinn with a circuinsci ibetl base ami a more or less |)oinled stimiim 
(levelonincmallv correlalCfl with the jrresence of a whorl. .V whorl is a 
concentric tU'.sign in wliich the maioriiy of the riflges make circuits 
around the core. This latter is a pivotal feature in tlie center of the 
pattern, riic Mltern area is framed hy lines that meet at the lower or 
proximal corners in tinv triangles, each of which is called a inratiius. 

I he second principal pattern is the loop, in which the ridges course 
around one head ami flow toward the inaiKio ol the pattern, which is 
oiJCTL If ihc loop opens toward the inside of the hand, a is called aii ulmr 
loop, if lowiird the outside, a raduil loop. A l<K>p Inis only one triradius. 
The arch is hardly a pattern .it .ill because it comiists of a system ydges 
gently convex toward the dp. and there are no defining triiadn. hvi- 
dendy. die cvoUitiomny progression from ivliorl to loop to arch con- 
toTins witfi the lotveringor regression ol ilie volar pads. 

Apical (linger and toe) patterns ate substantially similar m monkeys 
and apes to those iliat exist in man. hut statistical data resulting fiom 
surveys oE the various genera and species are lacking* The lemurs and 
New World monkeys stiow some apical paiterr^s dissimilar to those o 
higher primates. The galago has longitudinal or vertical lines enclosed 
by looped ridges; in the lemur, the loopctl Irame is slid ted to the dor^J 
side of the digit tip and does not .show on the volar side* Aoius. the 
night monkey, shows longitudinal ddges that converge toward each 
other at each extremity, like series ol parentheses- (((|)))' 

The chimpanzee, whose tiermatoglypidcs lia^e been studied by Cnnn 
mins and Spragg." tias pattern size and distribution tpiite coniparahle 
widi that of mam In round numbers, the chimpanzee frequencies of pat¬ 
terns are: whorls, 50 per cent; ulnat loop, 10 per centj radial loops. 
9 percent; arches. 2 per cent. As may lie seen from Table ti, p. 5L'l, where 
racial differences in linger print patterns are listed, this chmi|>anzee 
count is ahncjsi indistinguishable from that of Japanese. However, the 
chimpanzee patterns show some peculiarities* The whorls are more 

Cummins atid SprafiJ;. “DcrrtlJUf^Lvphits in ihc Chimpanz«.“ pp. 437-Sll. 
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evenly distnbiiied on the digits, and certain snlxlasscs oF the general 
whorl paitci'ii—twin loops, lateral pocket loops, and accidentals—^rc 
commoner than in man. About fonr'fiftlis of hurtiaii whorU are mono- 
centric, as compared with one-third in the chimpanzee. Chimpanzee 
pattern distributions show other deviations from the human type that 
cannot be detailed here. 

Human variations in the patterns of palms and soles will be described 
under the sections devoted to racial differences (pp. r>23-529). In general, 
each of the pattern areas of the pahn is likely to be Ixmiided wholly or 
partially by triradii and their radiants. The palms and soles of lower 
primates show much diverstlication and individual variation, with 
deviation From the fundamental morphological plan of the order usually 
more marked in the sole than the palm. These departures From the 
basic primate plan indicate specializations. 

Cummins and Midio state that Tarsi us is the ntosi specialized of the 
lower primates, as indicated by absence of wdiorls and infrequency of 
other true patterns. New World monkeys are contradictory; some lack 
complete ridge Formations over palm and sole. The most advanced is 
the spider monkey. Old World nronkeys usually show wiiorl patterns* and 
departures from the fundamental primate plan ordinarily arc confined 
10 fusions of die thenar (thumb) and first interdigttal areas. The order 
of increasing modification of the basic plan in the higher primates is: 
man, orang* gorilla, chimpanzee, gibbon. 

Number and complexity of pattern can he evaluated largely on the 
basis of counts of the number of triradii that define the pattern areas. 
The higher the pattern intensity, the more primitive is the group* In 
the primates, Tarsius and the lemuroids are widely variable, and, as a 
group. Old ^Vo^ld monkeys show the highest pattern intensity. New 
W^orld monkeys have lower pattern intensity and apes and man lower 
stilL Man is peculiar in that the pattern intensity of his sole is greater 
than that of his hand, indicating advanced S|>ecialization of the latter. 

Cummins and Midio attempt some phylogenetic interpretations of 
primate dcrmatoglyphics. They note the heterogeneous character of the 
IcmuToids and suggest that this field of study " contra indicates" origin 
of monkeys from a ursicr-like stem. Except the langur. Old World mom 
keys are exaggeratedly primitive in their derma log! y pi iks or. at any rate, 
unspecialized. Tlie langur is more like some New World monkeys than 
other Old World monkeys. New World monkeys are most diverse, ivitli 
the night monkey and the marmosei-Iite monkeys most primitive and 
the spider monkey most advanced. The gibbon is the most specialized 
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ape, while the great apes and man stand in the follmving order of in¬ 
creasing spet plication: orang, gorilla or cliimpanziee. man. Hoivever, 
man is more primitive in adherence to basic configniational plan tlian 
even the orang. Therefore, in view of the fnndaniemal iiniMrtance of 
plan, these dermatoglypimlogists (which is certainly a liard name to 
call them) conclude that man stemmed from an ancestral stock more 
primitive than any existing apes and with dermatoglyphic traits more 
closely allied to those of monkeys." 

ClLi[iimin$ and Midlo, linger Prinis, p. 177. 




Pan III. The Individual Life Cycle 


Being Born: Prenatal Development 

The internal reproductive organs of tlie female consist of the uterus 
and a pir of ovaries, each connected vvitlt the uterus by a tube or oyi- 
duct. The ovaries in the human female are two small, almond-like 
bodies situated on either side of the uterus near tfie lateral pelvic walls. 
Kach of the uterine tubes is about 10 centimeters long and empties into 
ifie upper part of tfie uterus or womb. Tfie uterus is a hollow, ihic ■ 
walletl, muscular organ about tfie size and sliajK* of a pear with the a|>e\ 
|x)inted downward and l)ackward. It is situated in the pelvic cavity be¬ 
tween the bladder and rectum. Below, its cavity communicates with that 
of the vagina (tlie slieatli-like canal leading to the exterior) (Fig. 36). 

In the Monotremata. the lowliest of mammals, tlie oviducts open 
seprately into’the common excretory duct, or cloaca, and do not fuse 
to form a uterus. In the marsupials or {Kniched mammals, there are 
two uteri, each opning into a short cloaca by means of its own canal. 
In the lemurs and tarsiers. there is fuit one uterus, but it is forked al>ove 
and has two liorns for tlie reception of oviducts. All of the higlier pri¬ 
mates. including man. have a simple uterus. 

Tlie development of a new being takes place in vertebrate animals 
when the female germ cell (ovum) has been fertilized by a male germ 
cell (spennato/odn). The ova or eggs are developed in follicles or pockets 
of the female ovaries. The human ova. although the largest cells of t le 
body, are very minute, measuring about 0.2 millimeters in diameter, n 
the female of child-bearing age. a mature ovum is liberated each month 
and conveyed through the uterine tube into the utenis. 

Here it undergoes no further development and is discharged, unle^ 
fertilized. If it is fertilized, it is retained within the uterine cyivity an 
develops into an embryo. Before the ovum can be fertilized, it musi 
mature or ripn. This maturation of the ovum takes place within the 
ovarian follicle or immediately after its escape therefrom. It ccmsists of 
a process of subdivision of the ovum into two and then four cells, n > 
one of these four cells develops into a mature ovum. 

The sprmatozoa. or male genn cells, are dcvelopd within the testic es 
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and are present in enormous numbers in the seminal fluid. Each con¬ 
sists of an oi'al flattened iiead, a neck.* a rod-like body^ and a iong^ tfiread- 
tike laik The total length of a human spcmiato^^ioon iiaries between 53 
and 62 one-ihousandths of a millimeter. TIte whipdike tail of the mmute 
sperurnmoim acts as a propeller and enables it to move about freely. 
The male sperm cell matures in the testicle in a ivay similar to the 
maturation of the ovum, but. in the process of ripening, the primary 
male cells give rise by subdivision to four spemiatoifoa. each of which 
is capable of fertilizing a mature ovimu The sjHTm cells of the large 
anthropoid apes each have special clianictei istics. the orang-utan being 
most aberrant in tfiis respect. In the form and projjonions of ijjc different 
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pans of the male germ tell, the gorilla approaches most closely to the 
human condition. 

Although the fenih/ation of the human ovum has not been observed, 
the general outline of the process may he deduced from knowledge of 
various stages in other animals. The ovum is prolwhly fenili/ed in the 
lateral portion of the uterine tiihe. The head and connecting piece 
of one sperm cell (H uelrate the ovum, and the tail of the sperm tell breaks 
off. The ferlili/ed ovum prolably takes seven or eight days in moving 
through the uterine tube to the cavity ol the uterus. During this time 
the ovum undergoes segmentation or subdivision. 

The ovum before fertilisation contains a minute body ol tiiciilar or 
DSUI shape embedded in the protoplasm This is the female pronueleus. 
The par. o the male germ cell that pierces the ovum forms the male pro- 
nucleus. The male and female proniirlei unite to form a segmentation 
nucleus. This multiplies by division into two. tiien four, then eight, 
ilien sixteen cells, el cetera, until the ovum is filled with a miillierrv-iike 
mass of closely packed cells (the tnorula). These soon separate into an 
outer ,«ripl.eral cell mass called the tropbohlast. which makes a covering 
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hut does not contribute to the formation of the cinbr^'o proper, and an 
inner cell nrass from u-hicli the embryo is formed. Fluid accumulates 
between the outer coveriuf^ and tlic inner cell masS;, so that the ovum is 
now^ transformed into a vesicle (little vessel). The inner cell mass rC’ 
mains in contact n'iih the outer covering or tropliobbsi at one pole of 
the vesicle. The latter is nmv (railed the blastub. In most animals the 
blastula, a hollow sphere with its ivalls made of a single layer of tells, 
then caves in. as one tan push in tJie side of a hollou' ruljber hall, so that 
nearly hall of ihe original exterior hetomes the inside of the tup, it is 
then called thegastriila, and the mouth of the cup. called the blastophore. 
gradually grows together. Thus tlierc is developed an inside germ layer, 
the entoderm, pushed in against the outside layer, the ectoderm. How¬ 
ever, iri mammals, this process of gasu illation is not so simple, because 
the fertilized ovuni is early embedded in the wall of the maternal uterus. 
After the trophoblast. or outer sphere for the interpenetration of the 
maternal tissue, has been formed, sonic sort of gastrubtion apparently 
occurs in the inner tell mass that is in contact with one pok of the 
bbsiodennit vesicle. At any rate, the entoderm and ectoderm are now 
dilTerentiatcd. 

The inside layer of die inner cell mass (entoderm) becomes differ- 
entiaicd into a small sac, the yolk-sac. The cells of the embryonic mass 
migrate loAvard the inner wall of the cluster leaving a space hcrivcen it 
and the covering of the vesick. This free space gradually develops into 
the ainnioiic cavity (Fig, 37A), d he imvard migration of the cells forms 
a layer constituting the inner floor of the cavity. This layer is the em¬ 
bryonic disk from which ihe body of the embryo will he formed. It 
consists of prismatic tells known as tlie embryonic ectoderm (outside 
layer), on the back side, and another layer, the entoderm, on the belly 
side. 

The embryonic dbk l>ecomc 5 pear-shaped w ith the wider end directed 
forward, and an opaque streak makes its appearance at the middle of 
the disk ex lending downward to the narrow end. This is called the 
primitive streak, .Along its surface there appears the primitive groove, 
wiiich, at its upper end, communicates with the yolk-sac by an aper¬ 
ture. The two original layers of the embryijnk disk, the ecuxlerm (outer 
germ layer) and the entoderm (inner gemt byer). now apptirently sepa¬ 
rate where t!ie thickened primitive .streak formed of ectoderm grows 
down into ibe entoderm. On enher side of this thickened streak, the 
layers draw apart and a third layer, the ineSroderm (middle germ layer), 
difTcreniiaies between them, just how tins differentiation of the three 
germinal layers occurs in the huiTian embryo is not known. Eventually* 
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howe\cr, from the outer layer are formed the nervous system, the 
epidermis of the skin, the lining cells of the siveat glands, oil glands, and 
mammary glands; the hair, nails, lining membranes of the nose and 
mouth, external |>arts of the eyes, and some other organs. The entoderm 
or inside layer forms the lining of most of the digestive tube and of all 
the digestive glands that ojK-n into it, the lining of the auditory tubes, 
the lungs, the bladder, and pans of the thyroid and thymus glands. The 
mesodenn. which develops between the ectoderm and entoderm, gives 
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rise to the reni.-.ining structures ol the body, including skeleton, muscles, 
circulatory' system, ei cetera. 

Alwse the primitive streak, there now develop two longitudinal folds 
of ec'oderm. wh.ch extend up to tf.e Itead end. These are called the 
neural folds, and the groove hetsvecn them is called the neural groove. 
The groove dee^ns, and the folds close over it to form tf.e neural 
(nenous) tube. Fhe coalescence of the neural folds begins at the region 
of the fund hra.n and extends in tK„h directions. Toward the end ol 
11C third week the anterior ojK-ning closes at the site of the future lirain. 
and three swellings appear at this end of the tube corresponding to the 

future forehrain. m.dhrain. and hindbrain. The rest of the tul« forms 
the spinal cord. 


Along the front ol the neural lube, there develops a thickened ridge, 
which soon beionies converted into a rod ol cells called the notochord 
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(back chord). It extends from the anterior end of the niidbrain down 
the entire length of the future vertebral column. It soon becomes 
separated from the neural tube by surrounding mesoderm cells from 
which develop the skull, vertebral column, and brain coverings. Toward 
the end of the second week, the mesoderm, lying on either side of the 
neural tube and notochord, begins to divide into cubical masses, which 
are called the primitive segments. These extend along the whole trunk 
from the base of the head downward. Eight of tht*se segments are cervical 
(neck segments); twelve are thoracic (coiTesponding to the future ribl>ed 
vertebrae); five are lumbar, five sacral, and from five to eight are coc¬ 
cygeal (corresponding to the tail region of the vertebral column). There 
is some reason for believing that the head region is also segmented, but 
in mammals the primitive segments can be recognized only in the oc¬ 
cipital region (the back part of the head.) 

The embryo grows rapidly, and a part of the yolk-sac becomes en¬ 
closed within it at the site of the future navel; this constitutes the 
primitive digestive tube (Fig. 37 C, D). Since the growth in length is 
greater than in width, the head and tail ends are curved toward each 
other, and a blind end of the yolk-sac is enclosed within the IxKly toward 
the head end forming the fore gut and another at the tail end form¬ 
ing the hind gut. The embryo is connected by a band of mesoderm, 
called the body stalk, to the chorion, which is the outermost foetal enve¬ 
lope enclosing the embryo and in contact externally with the walls of the 
maternal uterus. This Ixxly stalk, which at first is at the tail end of the 
embryo, comes to occupy a ventral position with the folding of the head 
and tail ends toward each other. 

The yolk-sac is filled with the vitelline fluid, which may be utilized for 
the nourishment of the embryo during its earlier stages. .At the end of 
the fourth week, it is a small, pear-shaped vesicle, opening into the diges¬ 
tive tract of the embryo by means of a long narrow duct. By the seventh 
week, the duct has usually become obliterated, but the yolk-sac may be 
seen in the after-birth as a minute, oval-shaped Ixxly, varying in dia¬ 
meter from one to five millimeters. In certain mammals, the yolk-sac 
provides nutrition for the embryo for a considerable period. In most 
primitive mammals, the yolk-sac forms a complete lining to the whole 
of the blastodermic vesicle (the membranous envelope that contains the 
embryo). In the higher aj)es and man, the yolk-sac touches only a small 
part of the wall of the blast<xlermic vesicle, and that for a short time only. 
In marsupials, the yolk-sac comes into contact with the walls of the 
uterus of tlic mother and sends out prexesses that draw nutriment from 
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die maternal system, but. in man and die higher apes, the yolk-sac plays 
no such important part and has only a transitory and insignificant nutri¬ 
tive function. 

The allantois is a blind tube that arises from the jxisterior part of 
die yolk-sac and is carried backward with the development of the hind 
gut in the embryo and opens into its terminal part (Fig. 37). Eventually, 
it grows out into the Ixxiy stalk that connects the embryo with the wall 
of the blastodermic vesicle near its tail end. In birds, reptiles, and many 
mammals, the allantois develops into a vesicle. In birds, it ultimately 
surrounds the yolk and becomes applied to the membrane immediately 
inside the shell. By means of allantoic veins and arteries, oxygen is taken 
from the atmosphere, and carlxmic acid is given off through the egg¬ 
shell. Thus, in birds, the allantois is an important means of foetal respi¬ 
ration. Even in a rabbit, the allantois is a large vesicle in contact with a 
considerable area of the blastodermic wall. But, in man and the higher 
primates, it is a mere rudiment that becomes lost in the l)ody stalk. 

The amnion is the membranous sac, which, at a very early period, 
expands round and encloses the embryo. M its earliest obsersed stage in 
man, it is a closcxi cavity, its inner floor being formed by the dorsal (back) 
surface of the embryonic disk (Fig. 37A). With the curvature of the 
embryo, it expands and extends round the head and tail ends until it 
adheres to the chorion (the outermost foetal envelope). .Almut the fourth 
or fifth week, fluid begins to accumulate in the amnion. .\t the end of 
pregnancy, it amounts to alx)ut one liter. This fluid protects the foetus 
from injury and allows its tree movements during the later period of 
pregnancy. 

The amnion is developed in reptiles, birds, and mammals but not in 
fishes or amphibians. 

The fertilized ovum reaches the uterine cavity alter seven or eight 
days in the uterine tube. It digs itself into the mucous membrane 
lining the uterus. This membrane is called the “decidua** because it is 
sloughed off monthly during the menstruation of the female and then 
renewed. The trophoblast, or covering of the fertilized ovum, has the 
power of dissolving and absorbing the uterine lining tissues. It forms a 
network of branching processes which open into the maternal blood 
vessels so that the spaces between the network are filled with blood. The 
chorion, which is the outermost foetal covering, consists of two layers, 
an outer one formed from the trophoblast and an inner from the meso¬ 
derm (middle germ layer.) With this latter the amnion is in conuct. 
Processes from the chorion—the villi—invade the tissues of the uterine 
walls and absorb from tliem the nutritive materials for the growth of 
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the embr>o. These villi are supplied with blood from the arteries lead* 
ing out of the embryonic navel, and. after circulating through the capil¬ 
laries of the villi, the blood is returned to the embryo through the 
umbilical vein. At first the villi cover the entire chorion (Fig. .^7 A. B. C). 
but. after the end of the second month, they atrophy, except at the site 
of the placenta (Fig. 37 D). The rest of the chorion becomes smooth. 
The placenta (cake) is the disk-like formation whereby the foetus is 
connected with the wall of the maternal uterus and through which the 
nutritive, respiratory, and excretory functions of the foetus are canted 
on. The foetal portion of the placenta consists of enlarged villi of t le 
chorion, which arc bathed in maternal blood. The maternal portion 
consists of uterine tissues modific*d to form the intervillous spaces and 
supplied with blood from the mother. The foetal blcK>d stream pass« 
through the villi, and the maternal blood currents traverse the intervil¬ 
lous spaces. The delicate walls of the villi separate the foetal from the 
maternal blood, and through these walls the foetal blood absorbs oxygen 
and nutritive materials from the maternal blood and gives off waste 
products. The purified blood is carried back to the embryo. The placenta 
is usually attached at the top of the uterus lietwecn the uterine tubes. 
The umbilical cord connects the foetus with the placenta, its length k*- 
ing about eciual to that of the foetus. It develops from the Ixxly stalk, the 
mass of tissue connee ting the embr>o with the wall of the fertilized o\ uin 
(the chorion) (Figs. 37. 38). When the amnion has expanded round the 
foetus, the umbilical cord includes the remnant of the duct leading to 
the yolk-sac and the allantois, as well as the umbilical arteries and 

veins. . . 

When the child is Ixirn, the placenta and umbilical cord are exj^Hed 

as the after birth. The orifices of the torn uterine vessels are closed by 
contraction of the muscular fibers of the uterine walls, and hemorrhage 
is thus checked. The expelled placenta is a discoidal mass with a diameter 
from seven to eight inches and average thicknc*ss at the center of one 
and one ciuarter inches, and a weight of about one pound. The umbilica 
cord is atuched at alxiut the center and leads from there to the na\e 

of the child. , . . . , u 

The placenta is a structure characteristic of the higher mammals. 

Analogous embr>onic structures are found s|ioradically among verte¬ 
brates even as low down in the scale as the sharks. Monotremes an 
marsupials are said to be non-placenial. but this only means 
possess no allantoic placenta, i.e., that the allantois does not esta j is^ 
vascular connection with the maternal uterine walls. Such a connection 
is. however, established between the walls of the yolk-sac and the uterine 
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membranes. In most of the lower placental mammals, the allantois is 
more developed tlian in man, and the primitive type of placenta is 
called "difFuse” because ihc villi develop over all of that surface oF die 
chorion projectinj^ into die horns of the iiienis and Invade the materaal 
uterine membranes (the decidua). At birth, these villi are withdrawn, 
leaving the decidua behind in the uterus; hence these placentae are 
called '“non-dec id Mate," tvhde those that carry the maternal tissues with 
them in the after-birth are “decitluaie.” In Tarsins, the monkeys, and 
the apes, as well as in man, the villi oF the chorion get their blood supply 



Fig. ^8. DEagramiTtatic wetinn of the utenis in iht- early months nl pregnancy. 

through the hridy stalk and persist only in the area of the hiiure placenta; 
in the lemurs, on the contrary, the villi persist all over the chorion and 
are vascularized through the allantois, which, in man, is merely a "blind 
alley." The ungulates and other Eutherian mammals belong with the 
lemurs in ibe class wdth allantoic jxlaceiuae. In the lemurs, the placenta 
is diifiise (spread over a large area of die chorion) and non-deciduaie. 
There is also a iransitor)' yolk-sac placenta, but this is absent in Tarsius 
and in the suborder Anthropoidea, ‘farsius differs from tiie higher pri¬ 
mates ill that the villi of die placenta are indistinct and not as deeply 
imbedded in the maternal tissues as in the cases of the apes and man. 
The single, disk-shaptti placenta ol Tarsius is taken to be a strong indl- 
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cation of the iiltii.iate wrsioid descent of llie Antliropsidea ami mam 
I’he Carnivora have 3 tonary placenta that esttemis lite a siid e round 
the emlmvo. The Old World monkeys usually have ttso thsk 
tvhieh Keith toiisitlers of ronary origin. Tiie Cebtdae. or Nets' World 
ntonkevs. have a single disk placenta, like man. the andtropoirU and 
Tarsins. The douhle jdacenta occurs as a rare anomaly in man. in 
development ol these foetal structures, man shoivs die closest resem¬ 
blances to the great anthropoid apes. . 

By the end of the second week, the l.ead and tail emU of the enilnyo 
aredistinguishahle. and it is well separated From the yolk-saci the imso- 
derm on either side of the axis is being div ided into cubital segiiienis. 

.■Yt tlic end of the tliitd week, the 
embryo is si rough cuivcd, and 
there are about 30 of these prhirh 
live segments. Tlie primary sw'elh 
ings iliditating the various |xirts 
of the brain arc marked,, and the 
capsules that ultimately give rise 
to eyes and ears may be disttn- 
gtiislied. In tlte throat region^ 
there now appear certain sitlic- 
tures of great interest from an 
evolutionary standpoint. These 
are the liraiicliial (gill or visceral) 
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are the liraiicliial (giii or vise^ij r. ^ ,hj 

arches. The upper parr of rhe fore gm is indented to form ’ 
pouches. In fishes, these indenlalioiis. or branchial grooves, iluma e 
open into gill slits by means of which the animal 

i4 do not oeetir in birds or mamnials, Tlie grooves separate m.inded 
bars or arclies of cnnilage. which are ailaclied to the sides of ll.e hca 
and exleiid round to meet in the middle ventral line of the neck. AI <> 
gether six arehes appear, Imt ntily four are visible externally (1 ig. ■ Olih 
Kach arch is supplied with bloixl Iront the great aoria 
in the gill arches of iisi.es, The first branchial arcl. gives nse _to the low^ 
lip, the Inwer jaiv, the masticatory mnseles, and the fonvard pan nf d 
tongue. The ends of the eartiiaginotis bar foniimg tins ^ ° 
uec.ed will, the earcapules, and the extremi.y o each is " f 

the mallens, .he outermost of Hie auditory tssit les (tf, |.. b l). Pr ha . 
the second ossicle, the incus, is also dev elopetl from the 
From the second branrhia! arch, the hyoid arch, are 
front of the neck, and from its cartilage is developed a p it of the ymd 
bone at the base oi the tongue. Tlie tl.ird arcl. also cont.ibntcs to the fiy 
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Old bone and to the posterior part of the tongue. The fourth, fifth, and 
sixth arches form the cartilages of the larynx, of the trachea, and the 
bronchi (the organ of the voice and the respiratory tubes). From the first 
branchial groove the entrance into the ear is formed, and cartilaginous 
swellings around the auditory' entrance give rise to the external ear. The 
first gill pouch, or pharyngeal pouch, forms the tube of the middle ear 
(the spiracular gill cleft of certain fishes), and the closing membrane lie* 
tween the mandibular, or first gill arch, and the hyoid, or second gill 
develops into the ear drum (tymp.inutn). The inner part of the sec* 
ond gill pouch is the site of the development of the tonsils. By the end of 
the sixth week, the gill arches, those fishy reminiscences, have disap¬ 
peared. 

During the third week, two olfactory patches of thickened ectoderm 
apjK*ar immediately under the forebrain and alwve the mouth cavity, 
one on either side of an area called the fronio-nasal process. These ol¬ 
factory patches are converted into pits by the upgrowth of the surround¬ 
ing parts. The outside rims of these pits are formed from the lateral n.isal 
processes; the median rims are called the gltiluilar processes (Fig. 39). 

The olfactory pits ultimately become the nasal cavities, and from the 
globular processes the nasal septum, the middle portion of the upper lip. 
and tlie underlying premaxillary bone arc formed. The lateral processes 
form the alac. or wings of the nose, and a raised median area between 
and above the olfactory pits becomes the nasal tip. Two triangular proc¬ 
esses. the maxillary processes, grow toward the middle line of the face 
from the dorsal ends of the maxillary arch. I'hese form the lateral walls 
and floor of the orbits of the eye. the cheek bones, and the greater part 
of the maxilla (the upper jaw). 

The maxillary processes with associated shelf-like palatine processes 
fuse with the lateral nasal and globular prtx esses and form the floor of 
the nose and roof of the palate. Incomplete union in the center line of 
the globular and maxillary protesses produces tfie condition known as 
hare lip, while cleft palate is caused by the failure to unite of the palatine 
processes that fonii the roof of the mouth. Hare lip is found as a normal 
condition in adult vertebrates only in sharks and rays. The complete 
palate, such as occurs in man. is a mammalian structure enabling an 
animal to chew or suck and to breathe through the nose freely at the same 
time. The upper lips and underly ing structurc-s are normally completely 
united by the end of the eightl. week, but the platine roof is not com 
plete until the ninth week and the soft palate at the end of the eleventh 
week. In amphibia, reptiles, and birds, the open cleft lietwcen the mouth 
and the nose persisu in the adult condition. 




Fig. 40. Form of the human embryo at %'ariou8 stages of growth. (After His.) A. about 
twelve days old, length 2.5 mm. B, about four weeks old, length 7.5 mm. C, four to 
five weeks old, length 10 mm. 
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The eyes develop from the sides of the forcbrain as Imllow bulbs prt> 
Jeaio^on the ends of slender stalks. As diesegrou- tcwai d the surface, the 
overlying ectoderm is depressed, thickened, and finally separated from 
tlie surrounding tissue to become the lens vesicle. Meanw hile, the optic 
bulb. Tdijt Ji lias grown up to the lens vesicle. bet;omes hoJIoued out into 
a cup ihat receives the lens. The rctin.i is developed from this optic cup, 
and ihc stalk becomes i!ie optic nerve. 7'he eyelids are formed of cu¬ 
taneous folds, which unite over the eyeball at the middle of the third 
mouth and remain fused until .aboui the end of the si\th month. 

The limbs begin to bud out from the sides of the trunk in the third 
week, My the sixth week, the principal divisions, hand and foot, forearm 
.and leg, upper arm and thigh, arc marked off by grooves, \\ hen the 
limbs are lirst developed, [heir position with reference to the trunk is 
similar to that of the semi-supprn ting, piopcHing limbs oi loss'er verte- 
biates,. such as lizards and other reptiles, [n the fore limb, the elltow is 
directed outuard, the ihtirnli and radius if outside bone of tlie forearm} 
are forward, in the hind linib, the knee is turned outward', the great 
ifie and the tibia (inside bone of the leg) are forward. The limbs then arc 
totaled or ivv isicd round at the girdles. The elbows are rotated inward 
anil fiat kward and the knees inw.iid and forward so that the flexor 
surface of tlie foie limb is turned forward autl of the hind limb backward. 
If you get d^jwu on all fours and place your haniLs on the gvoiind in such 
a way that the fingers are directed ouiw.ird. the tlmmbs foremost, and 
the clfjows projecting siraiglu out from the bcKly, you will leprodiice 
approximately the priiuitivc vertebrate position of the fore limbs, ff 
you then try to turn your knees similarly outward from the bcjtly so 
that the toes point oulu.ird with the great toes forward, you will almost 
certainly fail, unkssyou area con ton ion ist. but you will appreciate also 
the primiiivc |W5ftion of the hind limbs and realhe that they undergo 
a torsion or twisting in order to bring them into their present relation¬ 
ships with the bfKiy, 

The prumrive digestive tube consists of a fore gut and a hind gut, 
iK'iwecii which is a wide opening into the yolk-sac. .At first, boiii ends of 
the gut are dosed. When the mouth fia.s Ijeen formed at the end of the 
third weekt the membrane closing the upper end of the gut disappears, 
and a communication is estaliJislied betiveen the mourli and (he pharynx, 
which biter is formed by a swelling of the upper part of tlie tube in 
association with the development of the branchial ^gill) arches The 
wide opening fmm the gut into the yoJk-.sae is gradually narrowed to a 
tubular duct. .About the fourth week, a dilation of the digestive tube 
marks the site of the future stomach. .An outgrowth for the liver appears; 
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the stomach becomes further expanded and takes on a double curvature. 
The gut below the stomach is greatly elongated, and a great loop extends 
forward, from the summit of which the yolk-sac duct passes to the navel. 
For a time, a considerable part of this loop protrudes l>cyond the ab¬ 
dominal cavity into the umbilical cord, but by the end of the third month 
it has been withdrawn. The rest of the gut increases greatly in length, 
is coiled upon itself, and ultimately is disjx>sed in the positions that are 
maintained throughout life, being lx)und by sheets of membranes called 
mesenteries. 

The permanent urinars' and generative organs arc developed only 
after the appearance and disappearance of several purely embryonic 
structures. There arc three forerunners of the kidneys, and the perma¬ 
nent organs make their appearance alwiiit the beginning of the second 
month. One of these precursors of the kidneys is the Wolffian body, 
which persists as a kidney in fishes and amphibians, but in birds, reptiles, 
and mammals disappears almost completely with the development of 
the permanent kidneys. In the male, the duct of the Wolffian Ixxly, 
which opens into the cloaca, persists .is a part of the getiiiary organs. 
Soon after the formation of the W'olffian ducts, another pair of ducts, the 
Mullerian ducts, are formed, each on the outside of the corresponding 
Wolffian duct but crossing over to the inside toward the posterior end of 
the embryo. In the male, these Mullerian ducts atrophy and disappear; 
in the female, the lower portions fuse together and form the vagina and 
uterus, and the upper parts remain separate .is the uterine tubes. From 
plates of epithelium called the genital ridges lying near the up|>er ex¬ 
tremities of the Wolffian and .Mullerian ducts are formed the genital 
glands—the ovaries in the female, the testes in the male. In the female, 
the ovaries come into apposition with the ends of the Mullerian ducts 
(the uterine tubt*s); in the male, the testes Ijct'orne connected with the 
Wolffian tut>es. which ultimately form their efferent ducts. .\t first the 
testes are at the b.ick part of the alxlominal cavity, but by the end of the 
eighth month they have descended into the KTotuni. The permanent 
kidneys develop partly as offshoots of the lower portions of the W olffi.in 
ducts and partly from one of the embryonic structures antecedent to the 
kidneys. The bladder is also formed jxirtly from the cloaca and partly 
from the ends of the W olffian ducts. Ultimately, the tlorsal part of the 
cloaca or common seiver is separated from the ventral part; the former 
becomes the rectum and the latter the urogenital aperture. 

The first rudiments of the heart appear as a pair of tubular vessels 
called the primitive aortae. which soon establish a communication with 
tlie yolk-sac, from which each receives a vein. Dorsal prolongations of 
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these primitive aortae are continued downward through the body stalk 
to the placental villi. From the placental villi, the blood is returned 
through the l)ody stalk to the heart by means of a pair of umbilical veins. 
It seems that the placental or chorionic circulation is established before 
the yolk-sac circulation, .At first the rudiment of the heart lies above the 
yolk-sac and just below the mandibular arch and is not closely applied 
to the main mass of the embryo, by the development of the head and uil 
flexions, the heart is gradually drawn within the thorax; at first it lies 
in the middle line, but toward the end of the pregnancy it becomes 
oblique in jwsition. .A single tubular heart is formed by the fusion of the 
two primitive aortae in the jxrricardial region. The posterior end of this 
primitive tubular heart receives two veins, the vitelline veins, from the 
yolk-sac, and, from its anterior end, two aortae arise which form six 
pairs of arches supplying the six gill arches. The contraction of the 
tubular heart forces the blood through the vascular area, and it is re¬ 
turned to the heart by the vitelline veins after nutriment has been ab¬ 
sorbed from the yolk. When the yolk-sac atrophies, the vitelline circula¬ 
tion disappears, and an increased amount of blood is carried through the 
umbilical arteries to the villi of the placenta and is returned to the heart 
by the umbilical veins. The simple tubular heart becomes elongated and 
bent upon itself to form an S-shaped loop. Constrictions in the tube 
divide it into five parts: a venous sinus at the opening of the vitelline 
veins, an atrium or auricle that receives the blood, a primitive ventricle, 
from which it issues into a bulb, thence into an arterial trunk. When 
the gill arches l>egin to disappear and the lungs to develop, the first 
chamber, the venous sinus, becomes incorporated in the right side of 
the auricle; the bulb is included within the ventricle,,and partitions or 
septa grcjw up which divide the heart into right and left halves. The 
right side receives the venous blood and p.tsses it on to the lungs and the 
placenta; the left receives the bl(x)d from the lungs and placenta and 
supplies it to the rest of the body. An aperture called the foramen ovale 
allows free communication between the auricles until the end of foetal 
life. Tfie heart has now l)et()me a four-chambered pump. 

Each of the primitive aortae has a dorsal and ventral portion spring¬ 
ing from a trunk common to the aortae of lx>th sides. .At first. Ix>th run 
backward .separately on either side of the notochord, but about the 
third week, they fuse to form a single descending trunk. Above, six 
aortic arches are formed on each side to supply the six gill arcfies (Fig. 41). 
The anterior branches persist on IkhIi sides to form tlic internal and ex¬ 
ternal carotid arteries. I he third arches form (xrrtions of the internal 
carotid arteries; the riglit side of the fourth, a part of the right sub- 
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clavian; the left side of the fourth, the aortic arch; and the left side of 
the sixth arch forms the ductus arteriosus, which allows the blood from 
the pulmonary’ artery to pass into the aorta. Since the lungs of the foetus 
are inactive, only a small amount of blood passes through die pulmonary 
arter>'; but at birth, when respiration is established, the ductus arteriosus 
begins to contract and is completely closed at about the fourth to the 
tenth day. The placental circulation is now cut off, and the blood is 
pumped through the pulmonary artery to the lungs instead of through 
the aorta to the placenta. 

We have seen that the nervous system is of ectodermal origin, and that 
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Fig. 41. Fate of the aortic arches. 

its first rudiment is the neural groove that appears on the back of the 
embryo. By coalescence of the folds, this groove becomes the neiiml 
tube, at the head end of which three swellings form the primary vesic es 
of the forebrain, the midbrain, and the hindbrain. Cavities of these 
vesicles become the ventricles of the brain, and the neural ttilie develops 
into the spinal cord. The three brain vesicles become curved forw.nrd in 
a somewhat S^shaped fashion with the development of the cephalic or 
head flexure. The cerebral hemispheres of the forebram are at first smal . 
but they increase rapidly in size until they overlap the structures e 
oped from the mid* and hindbrains. This rapid increase o t le cere r 
hemispheres is a typically mammalian feature. At first, the surface ol 
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the cerebrum is smooth, but, during the sixth and seventh months of 
foetal life, ridges, or convolutions, and sulci, or furrows, appear on its 
surface. 

The skeleton develops from mesoderm. The notochord is a solid rod 
of cells that forms on the ventral side of the neural tube. In .Amphioxus 
it persists and is the only representative of a skeleton. In vertebrates, it 
is an embryonic structure, which largely disappears before the end of 
foetal life. The notochord reaches from the upper end of the midbrain 
down to the extremity of the tail region. On both sides of the notochord, 
the mesoderm becomes divided into primitive cubical segments. These 
are symmetrically arranged and separated from each other by partitions. 
Each segment is supplied with a spinal nerve, and its cells become dif¬ 
ferentiated into a skin plate, a muscle plate, and a plate called the sclero¬ 
tome (hard sc^gment). The cells of this last named layer grow round the 
notochord and constrict it. forming round it a continuous sheath of 
membrane. The posterior |x>rtions of this sheath are more condensed 
tissue than the anterior |>ortions. Cells from the posterior mass grow out 
between the muscle plates, both dorsally and ventrally. I'lie dorsal ex¬ 
tensions surround the neural tube and constitute the future vertebral 
arches; the anterior |X)rtions grow out into the body walls and form the 
ribs or rib processes. The IxKly, or centrutn, of each vertebra is formed 
by a union of the hinder part of the |X)sterior mass with the anterior mass 
of the segment below. So. each vertebral Ixxly consists of the back part of 
onesc*gment and the fore part of the segment below it. In the fourth week, 
cartilaginous centers appear in the various parts of the membranous 
vertebrae, which are gradually converted into cartilage and ultimately 
are ossified into Ikiuc. Between the vertebrae, pads of fibro-cartilage 
develop. The parts of the not(x:hord enclosed in the Ixxlies of the verte¬ 
brae disappear, but those in the center of the inter-vertebral disks of 
fibro-cartilage persist through life. The sternum is formed by two longi¬ 
tudinal bars of cartilage that unite the ventral ends of the ribs op|X)site 
the first seven [xiirs. These bars fuse in the middle line to form the 
breast l)one. 

The notochord extends up to the fore end of the midbrain and l>e- 
comes partially surrounded with mesoderm in the head portion. This 
mestxlerm grows over the brain vesicles s<^ that a mesodermous envelojx* 
covers the entire brain. From the inner layer of this, the coverings of the 
brain and the liones of the skull are developed; from the outer layer, the 
scalp, muscles, and soft pans. In sharks and dogfish, the membranous 
cranium becomes converted into cartilage, but in mammals, only the 
skull base is laid down in cartilage, the sides and vault of the cranium 
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remaining membranous until converted into bone. That part of the 
skull base developed round the notochord shows segmentation similar 
to that in the region of the vertebral column. Parts of the notochord 
itersist in the dorsal wall of the pharynx. .Ml skeletal elements whether 
formed from cartilage or from membrane, are gradually calctfted or 
ossified and liecome converted into Imiie. This process begins at dehnite 
centers of ossification in each Ixme and is not completed in all portions 
of all Ixmes of the Ixidy until the individual Itecomes adult. 

In the fourth week, the embryo is so strongly cursed upon itKlf that 
it seems almost circular in profile. The limb buds appear, and in the 
next week their segments are discernible. The embryo now begins to 
iincirl. Hy the end of the eighth week, the face is more or less com- 
pleted. the eyelids are present, and the ears are distinguishable. By the 
ihird month, the limbs are well developed, and sex may be distinguished 
from the external organs. .\t the end of the month, the foetus is .a »ut 
9 or 10 centimeters long from crown to heel. In the fourth month. Iiairs 
begin to make their api^arance. and in the filth month, die inoveniems 
of ilie foetus may lie observed. In the sixth month, the 1^ y is covert^ 
witli fine flairs (lanugo). During the next monili. the eye ids open. and. 
in the male, the testes dexend into the scrotum. In the eiglith month, the 
lanugo logins to disappear, and the foetus is coaietl w th a cheesy sul> 
stance called the vernix caseosa. The skin becomes pink, and the foetus 
gets plump. .\l the end of the nintfi month, delivery takes place. Tlie 
baby at birth weighs from f>V4 to 10 pounds and is altotit aO centimeters 


from head lo heels. , • u 

Our present interest in tlie development ol the individual-embry¬ 
ology—is concentrated upon the evidence ol evolution that this proccM 
presents. The most controversial subject in embryology ts the soxa 
recapitulation theory, which holds dial the embryonic development o 
the individual is to some extent an abbreviated rexord of the zoological 
hisiors of Ids sitecies-ihat die individual "climbs up his own family 
tree." This theory is based upon ibe appearance in the embryo of struc¬ 
tures found in tbe adults of lower forms ol animal life that disappear 
before birth or are replaced by other structures in the fully developed 
animals wh<»c embryology is being studied. The assumption is that such 
embryonic structures represent ancestral features lost in the process o 
evolution. Thus, to cite the most familiar example, the presence o gi 
arclies and gill grooves with their associated blood supply as transient 
embrvonic sirucliires in the higher vertebrates leads to the conclusion 
diat these vertebrates are the ultimate descend.rnis of fishy anewtors 
having functioning gills, by means of which respiration was came^ on 
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In this insiance, ii seems ihat the conchisioii stated is irrefutable, since 
no other reasonable e>:ptamiion can he given for the appearance of gill 
arches in the eiiihiyos of bnd-dwelling vertebrates. There are a num¬ 
ber of such examples in which embrj'ortic structures sceni to be im- 
deruable survivals of stages of evolution through whidi our ancestors 
have passc<L 

but it is a long step from the recognitiori of the evolutionary signifi¬ 
cance of such atavistic survivals to the conclusion tJuit the process of 
embryonic deveiopnient is a complete or trustwortliy record of the 
various stages of ancestral evolution. It is obv ions that many foetal struc¬ 
tures are (jnite jui gpiierh and are by no means survivals or modifications 
ol organs formerly possessed in adult life by sonte remote ancestor. For 
example, the placenta, amnion, and yolk-sac can have no such atavistic 
significancCi They could never have been adult structures in any animal. 
There is ample reasiin for siipjxjsing that mammals developed from 
reptiles, reptiles from amphibians, amphibians from vertebrate fishes, 
and the last named from inv ertebrates. But in the embryonic history of 
no higher mammal tan there be recognized stages in which the develop¬ 
ing indiviflual closely resembles successively an invertebrate animal, 
a li&h, and a reptile. There may he a niimber of temporary structures 
which, at one time or aiioifier in embryonic development, recall or siig 
gesi reptilian or plsclan ancestry. It is certain that sinithir embryonic 
processes in different aiitinals must be regarded in a general sense as in- 
dicalive of a common ancestry. However, to suppose that any sequential 
account of evolutiou of the species may be derived from the study of 
individual development alone is obviously nonsensical. 

We cannot assume that sttvicttires lound in the embryo as transient 
surv ivals were necessarily the pcrinaiieru adult organs of ancestral forms. 
Still less can we admit that a vestigial organ must necessarily have had, in 
an ancestral lorin, the function of the homologGLis organ when fully 
developed in another animal. Otherwise we should have to suppose that 
the presence of the vestigial mammary glands in the male indicates that 
the ancestral males had functfoning breasts and suckled the young. It is 
equally itraliona] to siip|KJse tfiat any hypothetical reconstruction of 
less remote ancestral lorms can be made from a stitdy of embryology, 
for instance, the large and rounded head of the human foetus does 
not indicate that the remote nincestors of man had large and rounded 
brain eases* they almost certainly had not. Nor can we deduce from the 
absence of the opposable great toe in the human foetus diat no ancestor 
of man ever possessed such opjjosability of the hallux. 
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Thus, enibryology does not give a copplclc picture of the evoluiioi; 
of the rate in the development oi the individual; it merely contrihutc^ 
straps of evidence that evolution has taken place. 'These are, :ls someone 
has sakT like disconnected cuttings of a einenia film, pieced together 
more or less in tlic oiticr of their taking, but with many of tfie crncial 
scenes omitted and others given a proniinence dial reflects ilicir final 
importance rather than the order of their occniTcnte. Professor Adolph 
Sdiultx, ivho has made valuable siudies njxin the foetal growth of pi> 
mates, classifies tlie emliryological observations that liear u|xvti human 
evolution in two categories: those ijertainiiig to normal siinctures ol 
passing eiiibryoiogical duration w'hich tan be interpreted only as tran- 
sient repetitions of ancestral features, and those that show such close 
similarities in the details of the process and structuies ol ciiihryonit 
life that they prove evolutionary relationslnp, without, hoivever. com 
tributing in any way to a hypothetical recon stmt lion ol ancestors.' 

Let us for the rnoment consider only the vestigial organs tliai appear 
in foetal life. W'e have alrcatly rcferretl to the presence in the human 
foetus of an external tail (page l^H), For a considerable time this ap¬ 
pendage projects well below' the level of the rvunp, but it is soon over¬ 
grown by the neighlioring parts, so that in the adult the last cautlal verte- 
bra is iiigh above the level of the retial aperture. Schultz repuiis a case 
in ivhich a human embryo with a crenvn to rump length of 7 ,:j iniElimcters 
had an external tail length of b2 millimeters, or 10 per cent of the en¬ 
tire body length, rhe length of the cotcvReal or tail vertehrae In the 
adult is only S.h per eeiu of the corresixmding measurement, live sitting 
height. This diffcTence indicates the tremendous reduction ol the hu¬ 
man tail that takes place during growth. still greater reduction occurs 
in live spinal cord, the lovver end of which reaches beyond the thirty- 
eighth vertebral rudiment in the early ciubryo but only m Far as the 
twenty-first vertebra in the adult. 

In this category of vestigial features belongs also the lanugo, the loeial 
covering of hair ftnmd on the bo<iy of the embryo between the sixth and 
the eighth month, ft can be imerpreted only as a Heebng rcproriuLrion of 
a Condi lion that must have been permanent in the adnli life of some of 
our ancestors. 

All of the low'er primates and the giblxm and orang-utan have nine 
wrist bones, w hercas man, the gorilla, and liie chimpanzee usually have 
only eight, arranged in two row's. The extra bony element in the carpus, 
or wTist, of most pritnates is c.iillt'd the os centrale. This clement regu- 

L&liutU, “EtnbryoJo{;icat Evidence," p. 248. 


224 


UP FROM THE APE 

larly appears in the foetal litiman being as a cartilaginous mxlule tliat 
usually fuses with the navicular bone but sometimes remains a separate 
element through life. 

On the inside of the forearm, close to the wTist, tactile hairs occur in 
many arboreal animals, implanted in an elevation of the skin that re¬ 
ceives a sptxial branch of the ulnar nerve. This is called the carpal hillock. 
It is found in adult lemurs but not in the adults of tarsiers or of higher 
primate's. Schultz has discovered these carpal “feelers" in the fwiuses of 
American marmosets and in those of the Old World monkeys of the 
genus Colobus. No trace of these hairs is found in the adult. In the hu¬ 
man foetus, the hillock of skin, with no sinus hairs implanted in it. has 
been oliserved by Schultz, but it disappears during the ninth week ol 
foetal life, at which age no hairs could be expected. 

Many of the foetal structures, that ina> be designated as atavistic f>e 
cause they Irelong properly to an ancestral stage of development, never¬ 
theless persist in the adult as vestigial organs. One of the best known of 
these is the veimiform ap|>endi\, a long, narrow, worm-shaped tube open 
ing from the blind end (caecum) of the large intestine. It vatic's in 
length in the adult from 2 to 20 centimeters, averaging about 8.3 centi¬ 
meters. About the sixth week, a diverticulum or offshoot of the gut ap 
pears just Miind thec)|>eningof the vitelline duct which leads to the yolk- 
sac. Below this diverticulum, the tube increases in size and becomes the 
large intestine. Until the fifth month, the caecal diverticulum is of uni 
form diameter, but from this time onward the terminal portion re¬ 
mans rudimentary and forms the venniform appendix, while the pari 
alwve it expands to form the caecum. The appendix is pre-sent in some 
lemurs and alwent in tarsiers. New World and Old World monkeys: in 
the anthropoid apes, it is larger and bettei developed than in man The 
function of the appendix is unknown, but Keith has observed that in 
anthropoids and children the contents of the caec urn |>a.ss freely into it. 
and that, m the gibl)on, fruit sec*ds as big as cherry stonc-s are found in 
the apjKmdix during normal and natural digestion. Anthroixrid ai>cs 
are not known to suffer from appendicitis in a state of nature but may 
acquire it in captivity when fed upm a human diet. Keith favors the 
supjxxsition that the apix-ndix is not a vestigial organ but rather one of 
which the function is unknown.* 

The ajygoj lobe of the lung is a proci-ss ai the Iwse ol the right lung 
that hits the space Itetween the heart and tl.e diapliragiii in proiiograde 
animals. In upright animals, such as man and the anihroiKiid apes the 
heart comes to rest upon the diaphragm, and the azygos lol« disappears. 

* Kcilh, Human Body, pp. 49, 236. 
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but, according to Keith, a rudiment of it can always be seen, and oc¬ 
casionally it projects l>etween the heart and the diaphragm, occupying 
the same position as in the pronogradc apes. .According to the observa¬ 
tions of several anatomists, the gibixm possesses an azygos lobe of the 
lung. One case has been observed in a gorilla, but nonnally the gorilla 
and chini|xinzee lack this lobe, as does man. The orang-utan resembles 
sloths and marsupials in that its lungs are usually undivided.* It is reason¬ 
able to infer from the rudiment of the azygos lobe of the lung in man 
that he is descended from pronograde ancc*siors. 

.At the top of the scapula or shoulder blade, just alxne and inside of 
the socket to which the Ixme of the upper arm is jointed, there is a hook¬ 
like iKjny prexess called the coracoid prexess (like a crow s Inrak). 1 his 
process ossifies from icvo se|jaraie centers and does not become united to 
the scapula until alx^ut the seventeenth year of life. 1 he coracoid proc¬ 
ess is the vestige of a lx>ne that, in the lowest mammals—the mono- 
tremes—and in reptiles and birds, stretches from the shoulder blade to 
the middle line of the shoulder girdle, where it meets a Imne almve the 
sternum, or breast lx)ne, called the episternum. Occasionally, in man, 
two Ixjny ossicles are found at the top of the sternum between the 
medial ends of the clavicles or collar bones. These suprasternal ossicles 
arc probably the vestiges of the episternum of lower animals. In the pri¬ 
mates. bats, and some other mammals, the clavicle extends from the 
scapula to the sternum, acting as a strut to sup|x)rt the shoulder joint. 
It is the first l>one to ossify in the human foetus. The clavicle is well 
develoj>ed in those mammals that have the greatest freedom of movement 
of the fore limb but is usually absent in such mammals .is employ only 
a pendulum movement in walking or swimming, as ungulates, whales, 
et cetera. Vestiges of the reptilian shoulder girdle, such as the coracoid 
process and the suprasternal ossicles, are explicable only in the light 
of the examination of the cumbersome slioulder girdles of lower verte¬ 
brates. Some remote ancestors of man must have had coracoid bones 
re.iching to the middle line of the Ixxly and articulating there with a flat 
Ixme surmounting the top of the sternum. \ou can put your finger on 
the place where this suprasternal structure must liave been, by feeling 
for the notch at the top of the breast l>one between the inner ends of 
the collar Ixjnes. 

Many of the features in man that recall his origin from lower animal 
forms are observed only occasionally or rarely. Some of these are merely 
temporary structures in the embryo; others, when present at all. persist 
through life. One of the most interesting of these is a small hook-like 

• Sonntag. Morphology and Ei>otution pp. 262-26S. 
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process—the siipmtoiidyloid process—not infrequently found aiiacKed 
to the inner side of the bone of the upper arm—the humerus—just above 
the elbow. When tlit stipracondyloid process is present, the main artery^ 
and nerve of the upper ami pass under it. V'ery rarely u Is not a process 
but a complete bony arch bridging a foramen, or hole, through which 
the nerve and artery pass. This suptaeondyloid foramen is found in 
many reptiles and loiver mammals and in the lemurs, tarsiers, and most 
American monkeys. It tioes not occur in the Old World monkeys, the 
anthropoid apes, or man, cjtcept in the last named as a rare anomaly. 
The hook-like supracondyloid process, which is a remnant of the supra- 
condyloid foiamcn. is. hoivever, suggestive of a condition that must once 
fiave been general in niiin's preatuhropoid ancestors. 

There are other reminiscences of the lower animal forms from which 
man has sprung, in the occasional malfonnaiions that occur in human 
beings because of some disturbance of the normal course of embryonic 
development. Cleft palate is an example of such a pathological anomaly, 
as is also the occasional webbing of fingers or toes. 

A number of vestigial muscles arc also to be observed in man, some¬ 
times as a normal occurrence and sometimes as more or less rare anom¬ 
alies. Those of most interest are the climbing muscles. These liave been 
described by Keith and other anatomists.* Some of them arc found in 
foetuses; others persist in the adult. The lifter of the collar bone (levator 
clavLculi) is a muscle that passes from the neck to the shoulder and, in 
prontjgrade monkeys, advances the shoulder in running. In the higher 
apes, it l>etomes modified in form and attachments, and, in man. it dis¬ 
appears or occurs as a rare anomaly. 

Ihere is usually found in man a fibrous slip, sometimes a small muscle, 
in tfie back of the arm pit, which connects the broatl trtauguhir muscle 
ol the hack (latissimus dorsi) with tlic long head of the triceps muscle 
|>assjng from the shoulder to the hack of tlie arm. This muscle is well 
developed in apes, since it is useful in climhing- 

In man, the biceps rnustde is ordinarily used to Hex the forearm in lift¬ 
ing or pulling, but, in climbing apes, the w-hole bxiy weight is often 
lifted by the Hexing of die arm. In giblKjns, according to Keith,, the 
biceps is usually provided wiih extra parts or heads, two or three in num* 
ber. One of these extra heads appears in 10 per eeni of human bodies, 
and occasionally a third and even a fourth is observed. In the larger 
apes, two heads (bicepsl occur as in man. but in the lemurs usually there 
is but one hcxid. 

In the wrist of man is usually found the remnani of a muscle passing 

* Kcilh, fiuiitfin fiodS', pp. as ft 
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from the forearm to the palm, which, in pronograde monkeys, acts ujron 
the skin and pads of the palm to give firmness of grasp in the foot like 
use to which the hand is put. This muscle— the palmaris longus^is 
vestigial or absent Imth in the anthropoids and in man. Corres|)ond- 
ingly” in the leg of pronograde primates, a long muscle runs from the 
knee joint through the calf of the leg under the heel to spread out m a 
tough membrane under the sole of the foot. This muscle-the plantaris 
longus-helps the foot to grasp the bough liniily. Monkeys feet bend 
in the mid-tarsal region, just in front of the ankle joint, so that, when 
they run along the Imughs. their heels are lifted oH the ground. In the 
anthropoiiU and man this mid-tarsal joint disappears, and the 'arsus is 
welded into a stout arch to support the weight of the Ixxly. 1 he heel is 
prolonged backward, and the whole sole of the foot is applied to the 
ground in walking. Consetiuently. in the anthropoid apes and in man. 
the plantaris muscle is cut through by the heel fume where its ten on 
passes iiitderneath the heel, and has lost its attachment to the sole of the 
foot, both in man and the orthograde anthropoids, this muscle is in¬ 
serted in the heel bone or is lost in the leg. Often in man (5 per cent of 
cases according to Keith) and. according to Sonntag. usually in the 

anihro|X)ids, ii is missing. . , • * i 

■Another vestigial muscle is the psoas minor, which arises *''' 

backlione in the lumbar region and is inserted in the pelvic brim behind 
ihe abdominal wall. In pronograde apes, it Ilexes tbe jielsis on t le spine 
in jumping, but, in man and the anthropoids, its function has been lost. 

In man, it lias often disappeared entirely. 

One of the so<alled laws of embryology, that of von llaer. states that 
the embryos of different species of the same group resemble each other 
more closely titan do the adults, and that the younger the embryo cv 
aniined the closer the similarity. This is not altogether true since the 
embryos of different spet ies are usually quite easily dtstinsinshable. and 
many of tbe differences of specific importance in adult life are already 
marked in foetal development. In spite of these objections, it seems un¬ 
deniable that the postnatal period of growth brings alxmt many features 
of divergence between man and the anthro|x>id ajies that do not dis¬ 
tinguish the foetuses of these several species. To state the case t le ot le 
way. there is a ceruin parallelism in fm-tal growth between man and 
the great apes. Imth in the proportions and form of Ixidily parts, w lit i 
is succeeded by a divergence in their respec tive courses of development 
subsequent to birth. While some ol these embryonic smnlaritto are 
undoubtedly caused by the common limitations of inammalian foetal 
environment, it is undeniable that many of them are explicable only 
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uptm the supposition that tliesc anintals are of a common descent and 
that many of the distinsiiishtnjr aditk chaiacteristics are comparatively 
recent acquisitions* 

Schultz points out tliat in earJy embryonic stij^es man and all of the 
primates possess deep and relatively tianoiv thoraxes, with transverse 
diameters alioiii equal to the antercvposterioi diameters. The deep and 
nancAv chest in the lower primates, and in qu.idrujjeds in general, is 
due to the action of gravity upon ihc tlioracic viscera, which exertis« 
a constant pressure downward upon the flexible cartilaginons ends of 
the ribs and the brc:ist bone. In man and. to a lesser extent* in the up¬ 
right antliroiMtds. the weight bears not upon the front of the thoracic 
cage but uixin the diapluagm. Consequently, in man and ilie antliro- 
pfnds, the chest is free to expand laterally in conjunction with the free 
movements of tlie arms and shoulders, Xfan and the anthropoid apes 
siiow, in early foetal stages, the dee|j. nannw, quadriijjedal thorax, but. 
in later stages of development, their chests become proportionately 
much broader and flatter, whereas, in the monkeys and lemurs, a 
change m the opposite direction takes place, and tlie chest becomes 
further constricted and deepened. 

All pritiiMics exequ man liave liif;h standing sliimlders ufitli collar 
bones directed upward and nijiplcs placed near die armpits. Man slmns 
in the very young foetus a similar position of these parts, but in adult 
life the slioiiltiers descend in most hitman race.s, so that tlie clavicles 
are horiit.ntal or nearly w and ilie nipples are very low in jrosition. CJn 
the other hand, in such primates as the orang and the howler monkey, the 
(wsttion of the nipples in the adult is, if anything, higher than in the 
foetus. Consequently. Schiiltr regards the axillary jmsilion of the nipples 
in these primates as a recent .sjreciaii/ation and toncliides that the eom- 
nion ancestors of man and tiie other primates must have had nipples 
iiJtuatcd bctux’cu the tivo extrcnies.^ 

Ill many of the ch:ingcs hr size and proportion of bodily parts during 
foccal life, man slums a close similarity to tlie otficr priiuates and 
ticularly to ihe anthropoid apes. Ahhongh ihc brain case of mati is 
abiniluidy the largest of any primate, the size of tJic litimau head rela¬ 
tive to the length of du- trunk is well u ithm tire range of primate vai ia- 
tjon. Indeed, according to Schultz, tlie newdjorn gibbon and the orang¬ 
utan both have relatively larger heads at birth than does the htimaii 
infant* Tlie relative size of the head diminishes in growth np to adult 
years, not only in man i>ut in all of the otiier primates, blence, the gi'cat 
size of the head during the embryonic period and at birth is a primate 

> Sttifulo, “Lmlioutogicat Evidence.” p. 252. 
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condition railicr than a human condition. Similarly, the eyes of the 
human embryo are so far a|)art in the early stages of development that 
they are almost lateral in position, and, in the course of foetal grotvth, 
the interocular space becomes progressively narrower. In this narrowing 
of the space between the eyes, the anthropoid apes exceed man. 

In most primates, the ear grows faster than the rest of the head during 
the foetal |)eriod, thus increasing in its size relative to the head. In a 
giblM)n foetus, 21 millimeters long from crown to rump, the index ex¬ 
pressing this relative ear size is 1.7; in a new-l)orn gibbon, this index is 
almost six times as great (9.9), and in an adult it is eight times as large 
as in the foetus of 21 millimeters (13.6). lUii in man, the gorilla, and 
the orang-utan, the relative ear size increases up to birth and then di¬ 
minishes. The average relative ear size of human foetuses of nine weeks 
is 1.3, of human infants at birth, 5.9, and of adults, 1.7. In an orang 
foetus 145 millimeters in length, the index was 2.5; of an infant. 5.3; 
and of an adult, I.4.* 

The adult human being has arms comparatively shorter tlian those 
of any anthropoid ape and legs much longer. Relative to anterior trunk 
height, arm length in man is 150 per cent; in the lowland gorilla, 184 
per cent; in the mountain gorilla, 154 per cent; in the chimpanzee, 1 /5 
per cent; in the orang-utan, 182 per cent; in the siamang. 233 jx-r cent; 
and in the giblx)n, 238 |)er cent.^ riuis, in this proportion, man and the 
mountain gorilla resemble each other more closely than do the two 
kinds ol gorillas. Some Negroes have relative arm lengths greater than 
those of mountain gorillas and ecpialling those of chimpanzees. The 
length of the upper extremity relative to trunk length (or height) tends 
to lx; greater in adult years than at birth in all higher primates, but the 
gibbon family shows such an enormous postnatal increase of this propor¬ 
tion that it must lx; considered a new phylogenetic acquisition. Relative 
to the length of the upper arm, man has the shortest forearm of all higher 
primates, lx)th at birth and in adult life, and this shortened forearm is 
more marked at maturity than at birth. In this proportion, man and the 
lowland gorilla are very closely allied (77 per cent and /8 per cent, 
respectively), and here again Schultz thinks it probable that we are deal¬ 
ing with new phylogenetic acquisitions, independently aetjuired in the 
two species. The marked |X)Stnatal elongation of the forearm in the 
giblx)n family is a new specialization in the op|X>site direction. 

The new Ixjrn human being has relatively the shortest and broadest 
hand among the higher primates, but, in adult life, the hand of the 

« Ibid., pp. 2W-255. 

» Schulu. "Die KOrporproportionen." p. 168. 
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mountain gorilb h propOTCionatdy even shorter. Relative hand len^h 
increascji in tlira? primates during postnatal groAvth^—most in such eJt- 
ircmc hTathiaiors as die gildjon and the orang. Schultz deduces from the 
breadth and shoritiess of the foetat human hand that it Avas acquired at 
a tom para early stage in evolution, and that man never had the 
typically long and slender liand of tire brachiator. On the contrary^ the 
gorilla lias a relatively long and slender hand up to middle foetal life, 
so that his manual hreadtii and shortness may be a recent evoltiuonary 
aecjuisition. Relative ividtii of the hand eontinues to decrease in the 
period afier birth in all priniaies cxccpi the gorilla^ 

Again, in all primaies, the relative length of the thumb decreases 
during the foeta! period, and. in some monkeys, ii almost or completely 
disappears. Man retains ihe longest thumb but is closely approached in 
this proportion by Cebus monkeys and balxjons* During growth, the 
attachment of the ilium b, originally at the base of the index finger, shifts 
up louards the Asiisi. Tins upAvard sliift of the tliumb is most marked in 
the orang uian, less in the otlier anthropoid apes and man, siill Ies5 in 
xhe Old World monkeys, and does not take place at ail in the New 
World monkeys, but dues occur in some lemurs, {Schultz.) 

The kgs of man in adult life are retaihdy and absolutely far longer 
than those of any other primate. However, in ilie prenatal peiiod, this 
excessive length u\ the human lower limb is lacking. All of the apes, 
according to .Scliuhz, surpass the new-born infant in leg lengik Pos¬ 
sibly one may argue from this fact that llie leg length of the bmnan 
animal is phylogenetkally a relatively late accpiisition—later iliaii the 
acquisition of the characteristically long arms of die anthropoid apes. 

In all loetal primates, ihe soles of the feet are at first turned inward 
so that they fare each other but, in the course of grosvih. rotate until 
the soles are diretted downward. In man. this rotation of the soles has 
prexceded f.arther ilian in the other members of the order. 

The great toes of young primate embryos are considerably shorter 
than the second toes and separated from ibeni by a wide interval. .\s 
growth continues, man's great toe becomes propoi iionately longer* bur 
those of the other primates decrease in relative length, Eveniii.illy, in 
many human individuals and groups, the great toe betonies the longest 
of all the toes, Eiui it is shorter than the second toe in a consitlerable 
projxiriion of Whites and Negroes. Usually, in apes and monkeys, the 
middle toe is the longest, ami this is observed occasionally as a transi¬ 
tory Feature in the second or third foetal month of human beings. The 
lateral toes in man decrease in relative length during foetal develop¬ 
ment but increase in other primates. 
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Just as the thumb in all primates springs at first from the hand at the 
base of the second finger, so also the great toe springs froni the base of 
the second toe in early foetal life. In maiL this position of the great toes 
is maintained throughout adult life, ivhereas. in all other primates, the 
base of the great toe shifts toward the [iccl. This backward displacement 
of the great toe has proceeded farthest in the orang-iiimi and is least 
marked in the gorilla, w-ho walks on the soles of his Feet in adult life. 
In this the gorilla is nearer to man than to the orang-utaic and the 
Lhimpanzee is intermediate between the gorilla and the great 
Asia. In the last-named animal the degeneracy of the great toes is in¬ 
dicated by the frequent absence of a nail and the loss of one phalanx or 
segment. Similar manifestations are frequently found in the little toes 

of man. . , . . 

^Vebbing of ilie toes is an early embryonic condition in primates. 

The web between the second and third toes is more extensile and lasts 
longer than any other. It persists as a normal adult tliaraetcr in many 
marsupials, insectivores, and lemurs, in some of the tJld \\ orld monkeys, 
and in individual gibbons (regularly in the siamangs). This condition 
appears oceasionally in man and persists tlirough life. It inust be re 
garded as an example of atavism or reversion to an ancestral type. 

In the foregoing similarities of foetal grow'th ivcnds in man and the 
other primates, there is striking conformation of the liypothesis that the 
great apes and all human types have diverged from a common anthro¬ 
poid precursor, each specia!i/ing in different directions. Man m some 
characters has retained the primitive ancestral condition less allcrec 
than have the anthropoid apes, whereas in other features the reverse is 
true. 

There are many gaps in onr knoivledge of the comparative embry¬ 
ology of man and the liigl'er primates betause of the great dilTicuUies 
inherent in tlte acquisition and observation of foetal material of known 
age representing all stages. The interpretation of foeta! diangcs [loin an 
evolutionary standixtint is also a most precarious prtKess. There is. how- 
ct er no real doulH iliat ilie evidence of eoibryological developineiu by 
itself is enough to establish tlte kinship of man with the primates and 
his most intimate relationship witli the great apes. 


Groiifing 

11 takes such a long time ior human beings to groiy up that few st'ien- 
lists have liad tlie patience to study individual subjects from hirth to 
maturity. I can testify that it is a tiresome task even to measure ones 
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own modest quota of offsprings month after month ami year after year* 
Persistence and tongevliy are essential for sucIt research. It is almost iiii- 
jxjssiltle to do tiiat |ob oil ainhropoid aptrs. First you has e to catch yotir 
apes alive—ttvo of them of different sexes, 11]en yon have to keep them 
happy, or they trill not live. If you succeed hi mating tlienit ^nd an in¬ 
fant is born alive* then you Itave material for a grotvlh study, if it can be 
raised to maturity, but it is not very accessible or submissive inateriah 
It is liard enough to pacify a suspicious human mother so tfiat you can 
measure her s(|ua]liiig, kicking infant. How would you like to try it on 
a full-grotvii chimpanzee mother and liersharp-ifK>ilied offspring? For my 
pari^ I am content to obtain such scientific data at second Jiand from 
Professor R. 7'. Yerkes of Vale or from any other intrepid investigator 
who is bold enough to wrench the infant aiuhropoid from its maternal 
hosom. The only ade(|uate data on the growth of live anthropoid apes 
pertain to the chimpanzee. In the Verkes Laboratories of Primate bi¬ 
ology, at Orange Park* Florida, nei.V'lx>in chimpanzee Ixabies are taken 
from thdr moihers within a few hours of their births and raised on the 
lx)tt)e in the chimpanzee nursery. Here they are weighed, measured* and 
X-rayed at regular intervals. Tfie results of these gioivtli studies on 
infant chimpanzees afford most valuable data for coiuparison with hu¬ 
man grow til phenomena. Dr* Adolph Scluik/ has also contributed largely 
to om knowledge cd the grow th of the ddmpanzee ami the orang-utan 
by making studies and measureineius of dead specimens from tlie foetal 
period to mat It lily. 1 low ever* in most of these cadavers, the age is not 
accurately known. 

The period ol human inhmty extends from birth to the time wiien all 
of the milk teeth have been cut or lulJy erupted* roughly until the end 
of the second or die middle of the third year of life. Fhe most remarkable 
feature of this period is the nipid growth of the bratn-casc, wdiicli. as we 
have seen, outstrips oilier [xaits of the hotly in prenatal growth. In new 
l>orn infantjs* the girth of the brain case is from G4 to 68 per cent of the 
bodily height, whereas in adult males between twenty and tweiity-five 
years of age* the e ire urn fere nee of the skull is only about 53 per cent ol 
the stature. From birth to maturity stamre increases abtuit 314 “ines, 
while head girth is only J,6 times ils initial si/e. 

During ilie entire prenatal pcrirxl, the girth of the head is greater 
than that of the chest. Chest circumference first exceeds liead circum¬ 
ference in the third year and ultimately is more than P/j ibncs as great. 
Tlie head is heaviest relative to body weight in the second foetal month 
when it attains 45 per cent* a proportion which has decreased to alx>uL 
26 |jer cent at birth. The brain weiglu of the newly-born infant U alxiut 
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12.6 per cent oi the entire body v/eight but, in aduJt yearsj is only 2.2 
per cent,® 

This precocity of brain growth is not an exclusively human char- 
acieristic, as we have seen, but is equalled and even surpassed by some 
of the anthropoid apes. The human head, however, continues to increase 
in size after the b^a^n^:ases^>f our anthropoid cousins have stopped grow¬ 
ing. The girth of the head increases more in the ihst year of life than in 
all of tfie remaining period of growth. By tlic end of tfie second year, 
according to Kdih, the child s brain attained more than lialf of its 
adult si?.e, by the en<i of the fourth year over «0 per cent. In the gorilla, 
on the other hand, the head at birth is about 65 p^er cent of its lUiimaie 
size and continues to increase at a steady and uniform rate until adult 
years, without manifesting tire sudden spurts in infancy characteristic 
of human brain growth. 

The face does not share in the mushroom giorvih of the brain'Casc, 
At birth, it is very short and relatively broad, being only -12 per cent 
of its adult length and 47 per cent of its ultimate Irrcadih across the 
cheek liones. The root of the nose and tlie space between tlie orbits of 
the eyes. Iiowever. have already attained 18 to 49 per cent of their adult 
breadth. The greatest increase in the face after birth is in its length, m 
die breadth of its lateral portions, and in the elevation of the nose and die 
elongation of its tip. The advanced development of the nasal root and 
the orbital region of the face at birth is partially the result of these 
facial portions' being the scat of the visual and olfactory organs, which 
are already well formed. Another factor contributing to this precocity 
is the great breadth of the Frontal lobes of the brain, the bony eovcrings 
of which caixy outward with them in their growah the lateral jiorlions 
of the facial skeleton. The slioriness of tlie face during infancy ts caused 
by the slow development of the teeth and the jaws. The intensive grovvth 
of the face sets in when the permanent set of teeth begins to erupt, V he 
face then becomes greatly elongated as the jaw's increase in depth. A lesser 
expansion in breadUi also takes place because of the necessity ol stronger 
and more extensive attachments of the mastjcamry muscles to the cheek 
bones (malars). which are thrust outward, carrying with them the hinder 
portions of the jaws. 

In man. the face begins growing rapidly after most of the glow th of the 
brain^rasc has been completed. From infancy to adult years, tlie biain- 
case becomes longer and (iisiially, but not invariably) relatively nar- 
rower, and a similar change in proportions is cbaractcristic of the face. 
Tliere is also a ilinisiing forward of the face and jaws, which seems to 

“ ^tan^n, Lehrbuchj, p. 596. 
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result from their growing more mpidly iliaii the traiiio-facial base to 
whidi they are hafted. 

lij the anthro|Xiid ape. the growth of t!ie bee after birth is much 
greater tliaii in man. The brain-ca^c increases slowly in capacity after 
tJie hrst year, hut^ irilh tlie ertiptioii of tJie permanent dentitloin the 
jaws and face betoinc enormously longer and are protruded. The skull 
base increases greatly in length to provide tlie larger basis of attach¬ 
ment retmired hy the massive jaws. The foramen magnum is displaced 
backward: the temporal and occipital muscles mount the skull vault; 
great brow'-ridges and bony crests for muscular attachments make their 
appearance in the maiuririg apes. Thus, the greater part of the differ¬ 
ences between n^an and ape in facial development relative to brain case 
development is due to excessive facial giowili in apes during adolescence 
and tong continued expansion of the cranial envclo]je in man. 

In the human baby, the lirst milk teeth are nsualJy cut between the 
sixth and seventh moiuhs after birth, although there is great individual 
variation Occasionally, a child h born with one or two teeth already 
erupted. AM of the milk teeth. 20 in imniber, are usually in place by the 
end of the second or the beginning of the third year. There is little exact 
information on the age of eruption of the milk teeth in lower primates. 
The macaque apparently has this dentition completely in place in 25 
weeks or less. One little .American mnnkey (Aotiis) had all of its decidit 
ous teeth in the tenth week after birth. There are only two records on 
the gihlron, but these indicate that the milk teeth of this ajic begin to 
erupt slightly later tlian tliose ol the macaque. Scanty evidence also in 
dicates that the orang's dct idtiotis dentition is completed by the end ol 
the lirst year, the chimpanzee s by the middle of the second year. 

Sduilt^ has gathered all available data concerning the age of the erup 
tion of the permanent dentition in primates.*^ Unfortunately, tlu^e data 
arc confined to the macLique, the chuttpanzee, and man. Tlie macaque 
begins to erupt his second teeth at the age of J years, tlte chimpanzee 
at twice this age, and man at tw ice the age ol the ciumpan/ee, namely, 
at 6 years. All of the permanent teeth of the macaque are erupted at the 
age of about 7 years, those of the chimpanzee by the end of the tenth year 
or heginning of the eleventh year, whereas, in man. the wisdom teeth, 
or third molars, when present, arc usually in place by tlie end of the 
nineteenth year. .After the completion of the milk dentition, tlicre is a 
resting phase before the [Hrmanent set erupts, which amounts, in all 
three primates, to roughly 15 per cent ol the ages between birth and 
dental maturity. In all of these tliree primates, also* there is a tong resting 
■SchulU. "Eruptinn Jind tJeay." 
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pliase before the eruption of tlie last niobrs. In all pi iniates studied by 
Scludu except man, tliere is a considerable period after the eruption of 
the first molars in which no teeth are added to the permanent dentition, 

Jiido'ing from the eruption of teeth, lower primates^ such as the 
monkeys, complete their growth earliest, whereas the great apt^ niattire 
soinewliat more slowly, and man is most retarded in his physical tk- 
velopment. However, in recent years new material on ape growth has 
been collected that peniiits com|?aj ison with man of other processes 
than merely time and sequence of tooth eruption. These nciv facts w-ill 

be considered in their proper place. 

Human growth is not a steady and uniform pioixss ol Hiccrction m 
wliich all pans of the liody enlarge at the same rate and the increment ol 
one year is equal to that of the preceding or succeeding yeais. tirowtli 
takes place by fits and by starts, some portions of the body increasing 
rapidly for a period while others lag. ^Ve have already noted the ex' 
simples of the precocious braiinrase and the backward face. There is, 
liowevcr, a certain method in this itregidariiy. such that a growth 
'rhythm" may he recognised, which is applicable, so far as known, to 
all of the races of man. This is miJst clearly and crudely maiiifestcxl m 
siaiure. or Ijodily height, the largest and most composite liumaii measure 
inent. Tire first ami most rapid movement of ifie growth rhythm extemLs 
in both seses from hinh to the Fifth or sixth year. It is most intense and 
rapid during the lirsi two years. There follow's a slower increase, ter¬ 
minating in boys about the tenth to twelfth years and in girb no later 
than the tenth year. Then fK>lli sexes enter uj^on another |>eriod of ac¬ 
celerated growth—adolestente—w'hicli is completed in girls between the 
fourteenth and the .sixieentfi years but extends m boys through the 
sixteenth or eigliteeiitb year. Since the girls enter ufion the pubertal 
period a year or two earlier than the boys, it naturally follows tfiat be- 
tw'cen the eleventh and fourteenth years they outstrip their brothers m 
5 i?e and weight. Girls also attain their full growih earlier than boys 
because the final period of slow- growih ends between ilie eighteenth 
and twentieth years in the female sex but tloes not terminate m boys 
Liniil about the iwentv-lifth year. Excepting a short period during the 
adolescent growth stage, girls are at all times smaller and lighter than 

boys. 

Until recemlv, it was generally believed that tropical peoples enter 
precociously upmi the several stages of the growth rhythm, mature early, 
and complete their groAvlh before the inliabumits of more nort ter v 
dimes. The evidence of such a ‘forcing^^ effect of equatorial light heat, 
and moisture was largely presumptive but was partially deduced from 
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insiifTicierit and possibly mcomparabk data on growth ol various peoples 
in diverse cUnies and upon inadequate records oi the onset of menstrua¬ 
tion in northern and southern countries. Formerly^ growili studies were 
usually conducted by measuring samples of children of different age 
groups and calculating the groivth increments by takings for es:ample» 
the nave rage stature of a group of seven year olds and subtracting from 
it the average stature of another group of t:hitdren of the age of six years* 
Now the only approved method is called ^'longitudinal'' (presumably 
as contrasted with "cross-sectional") and involves repeated measure¬ 
ments of the same individuals as they grow, year after year. This method, 
though onerous and time-consuming, lias corrected many of our mis¬ 
conceptions about racial, ethnic, climatic, and nutritional factors that 
Influence growth. 

Dr. Morris Steggerda has conducted a unique growth study over a 
period ol S to 10 years, winch has involved meastiring each year Maya 
Indian children in Vucatan, Negro cliiidren in Alabama, Navajo Indian 
children in .\ri 7 . 0 na, and White children of Dutch stock in Michigan. 
Steggerda goes from one area to tire other, measuring the same children 
every year. His rcsulls are of great importance hecause they involve 
three races living under strikingly diverse environmental conditions. 
The Navajo live in a semi-arid region at an altitude of 6,000 feet, the 
Maya in a subtropical region nearly at sea level, the Dutch Whiles in 
the noriliern United States, and the Negroes in the south* The food 
habits of these groups are very diverse* The Navajo are chiefly protein 
eaters, living on mutton w-hen they can get it: the Maya diet consists of 
75 to HO per cent maire products; and the difference between the food 
of Alabama xNegroes and Michigan Dutch is undoubtedly great* Never¬ 
theless, Sieggertla found that the groAvth rhythms of the Maya are 
identical with those of the other races selected for comparison: that 
physical differentcs that distinguish the Mayas from the adults of other 
races are present from early childhood and do not develop during 
growth: and the Maya boys grow at relatively the same rate at fifteen* 
sixteen, and seveiucen years of age as do xNavaJo, Negro, and White boys. 
There are physical differences between the four stocks, and particularly 
in iHidy build and stature they are markedly dissimilar, but the grow^th 
patterns are the same, in spite of wdde div^ersities of heredity and en¬ 
vironment.^* 

I he growth rhythms of anthro|mid apes are unknown, wdth the ex¬ 
ception of some daia (not altogether adequate) on the chimpanzee age 
changes in weight. The chimpanzee rhythm agrees with that ol man in 
I ® Sirj^ewla, Atfflvo' Indiiim. pp. 1 fi2-193. 
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showing an initial infantile period of rapid but diminishing growth 
(to about the age of four years) and a prepubertal growth phase. The 
latter is marked in males but not in females, and reaches its maximum in 
males in the eighth year, whereas it achieves a rather poorly dchned maxi- 
mum in females during the seventh year. At this period, the male defi¬ 
nitely secures the lead over the female in weight and holds it. There is 
no precocious adolescent spurt on the part of the females that puts them 
temporarily ahead of the males in weight, as regularly is observed in 
man. Finally, in chimpanzee weight curves, there is a terminal growth 
phase iliai drops of! rapidly in mak*s from the eighth year to zero in the 
twelfth year, but may continue into the thirteenth year in females. In 
man the female terminates growtli before the male—usually at about 
the age of eighteen years. 

Schultz " has shown that in the macaque the duration of postnatal 
growtli is only 15 times greater than the duration of prenatal growth, 
whereas in man it is 27 times greater. In the chimpanzee, postnatal 
growth is 15.7 limes as long as prenatal growth. Taking the enure 
growth period from conception to full eruption of the permanent denii^ 
lion. 6.2 per cent represents life in utero in the case of the macaque. 
|>cr cent in the chimpanzee, and only 3.5 per cent in man. Tims it would 
appear that the chimpanzee in respect of these divisions of the 
period is much more like the macaque than like man. Schultz thinks 
that the orang finishes growing between the tenth and twelfth year, but 
data are lamentably few. There are no complete records of gorilla growth, 
jjarily because no gorillas have been born in captivity. It can be deduced, 
however, that, as in the case of the chimpanzee and the orang-utan, 
growth lakes place at a moderate rale until the apes l)egin their pre- 
adolestent spurts—probably in the seventh or eighth year. They then 
grow very much more rapidly than does man (alxmt twice as fast in the 
case of the chimpanzee). Figures are available for the gorilla in severa 
isolated instances that indicate simply prodigious growth between the 
eighth and thirteenth year. M'lkmgo. a male mountain gorilla in the 
San Diego zoo. weighed 172 pounds at the estimated age of seven years. 
270 pounds at ten years, and 602 ixiunds at thirteen years. Female gorillas 
fall far behind the males in growth during this terminal ph.i^. 

The average weight of a new-born European l>oy is about 7^4 pounds 
or a little less (3.3 kilos). Girls are usually a trifle lighter. Birth weights 
of nine chimpanzees average only 1.89 kilos (4.17 pounds), and of three 
orangs. 1.5 kilos (3.31 pounds). The youngest gorilla captured, at a 
guessed age of two weeks, weighed only 2 kilos (4.41 ,>ounds). 1 he birth 

»> SchulU. Growth of Chimpanzee, p. 10. 
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ivei^^hi oF chinipfin/ees is rtjuglily “1 pfi' ceiu of lUeir a dull w’eigKti as 
againsL 5.5 per cenr for man arnl f>.7 per ceni for Uie mataque. TIuis the 
babies of tlic great apes appear to be abst>luiely and relatively moeb 
smaller than the human infant. 

Bodily proportions in man change greatly from infancy to maturity, 
I'hc e?itremiiies increase relatively more than the trunk. During foetal 
fife, the development of ifie head segment plays the most important 
role and is esjTecially charactcrislk of the fust few months. At the end of 
the second foetal month, the embryo has an absolute length of alxjui 
40 millimeters, of which lialf is the head height. In the course of the 
second monili, the trunk and extremities double in length, and the head 
docs not keep pace, so that stature at the end of the fifth month is 3 
head heights and at the end of pregnancy 1 head heights. 

During the entire embryonic period, arm length exceeds leg length, 
and it is not tmlil Id] th that the extremities are of approximately equal 
length—about ly^ head heights: the trunk and neck being 1^ head 
heights. 

Postnatal changes are much slower tfian the groivth of foetal life. 
During the intra-uterine period it takes from 3 to 'i months for the body 
to increase by one head height, but a simitar change after birth requires 
from 2 to S years. An adttli finally reaches a stature ol 7*^ to 8 bead 
heights. During this period the irntik intreases bom 1^^ to 3 head 
heights and the louei extremity from {Y 2 to 4 head heights. Between 
the sixth and ninth years, the lower extremity begins definitely to exceed 
the upper in length. The relatively great length of the arms in the foetal 
and infantile period is, of coLnse, an anthiojxsid reminiscence. Clth 
rnately, the ratio of arm to leg length is about 4 to b. 

During growth, the center oS mass desceiwU from below' the chin in 
the two montli-s foetus to just above the navel at birth, and finally to the 
level of the pubic symphysis in the adult F.uropean. 

In the foetal periotb breadth development alternates svith length 
development of the ti unL During the first three years of life, the broaden- 
ing of the trunk is a distinctive groivifi feature. .After that time, relative 
trunk breadth changes hut little. Man lias the widest shoulder breadth 
relative to trunk length of all animals except the gorilla, hiu an approxi 
madon to the human condition is found in the other anthropoid apes. 
Similarly, the human pelvis is relatively very broad. 

In the foetal period and in early infancy, the thorax of man is narrow 
and deep like that of the anthro|H.ud apes and remotely resemhles the 
condition found in low'cr mammals; but, when the erect posture is as¬ 
sumed. the thorax expands more transversely than in dc|Hh. the ratio 
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o( breadtti to depth increasing from 113 in new-horn infants to 139 in 
iidnlts. 

At birth, the arms of human infants are about the same length as the 
initikj in the second year, ann length is almost I IB per cent of trunk 
length: in the sixth year, about 123 per cent and, in adult lire, ahtmst 
153 jUM cent. Males have relatively longer arms tf ian females. The anthro¬ 
poid apes sfioiv a much greater postnatal growth of tlie arms than man. 
Relative to trunk length, man has the shortest upper arm atid forearm 
of any primate. Girls have relatively longer upper arms and shorter 
forearms than hoys. In both sexes, the forearm is relatively longer m 
childhood than at maturity—again a reminder of anthropoid ancestry. 
Ill adult years, the forearm is about 78 per lent of the upper arm length 
in adult South Germans, but only 7H per cent in tlieir wives. 

Relative to his trunk length, man's legs are longest ol all the primales, 
among svhich the gibbon and ilie spider monkey rank next. I his 
spedfually himian length of the legs is attained reliuvely bie. During 
foetal life, the legs are from tsvo to seven months behind the arms m 
growth; at hinlu ibe extremities are about equal—about 10 per cent of 
stature and 9G per cent of trunk length^aftcr which the upper ex- 
iremities increase until, in adult life, they arc alHiut 153 per cent of 
trunk length, whereas the legs attain about 190 per cent (e.g., in the 
Stdss [Schwerz]). This great postnatal growth of m.an's lower extremities 

is connected teitfi his upright bi]>ed gsii' 

Both segments of the Wer extremity—the thigh and the leg—^hare 
in the diaracteristicaliy human elongation. Women have relatively 
longer thighs and shorter legs than men: so have the great apes. The 
cinire lower extremity tends to be relatively shorter in ilie fair sex. H. 
however, women are closer to apes in leg proportions than are men. men 

are more anthropoidal in arm length. 

The humati foot, like the hand, is short and broad. Relative to trunk 
length, the fool length is 49.8 per cent in South German women and 52 
per cent in men; in gibbons, the ratio is 52.7 per cent: in chimpnzecs. 
50 . 1 : in gorillas, 40 . 9 ; and in orang-utans, 64 , In the last named anmiah 
the foot undergoes a secondary elongation, perhaps because of its lialut 
of hanging from the toes. 

We liavc seen t1,ai man an.l the anthropoid apes strongly diverse from 
each other during llic posinaial s™®-''' P""'’'*- lumian species 

ejiageerates leg length and sire of hraitwase: the anthropoids accentuate 
iair RToirih and arm lenstii: man develops long thumbs and great toes, 
short lesser toes and iinsers; Iniinai. hands and feet reman, relatively 
short and hroadi tl.e anthropoid apes stow loiiR and slender hands and 
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feel, but their thumbs ^nd great toes are short. No human race preserves 
situiau proportions, but races with short stature, long trunks, long arms, 
and short legs are closest to the anthropoid type. 

The met li an ism of growth is controlled by the secretions of certain 
glands, especially the thyroid, pituitary, and se\ glands. These are among 
the so calkd glands of internal secretion or endocrines. They discharge, 
directly into the blood, h or m ones, or chemical messengers—pouter fill 
drugs dial stimulate and regulate growth. 

*1 hesc endocrine secretions individually determine tlie alternations of 
rapid and sbtv development of ihc various parts of the body at diETereni 
limes. Collcciivcly. they establish thegrowtli rhythm that is so iiotahlea 
feature of human development. 

I he thyroid is a hi-lohed gland in the iliioat. When it is deficient in 
children, it gives rise to the condition known as cretinism, in which 
stature is stunted, the limbs are short and thick, the skin dry and hair 
less, and the seii glands retarded in clevelopincnt. This condition may be 
helped by the feeding of thyroid eMract. 

The piitiiiary gland is about as large as a hard mu and rests in the 
Turkish saddle, a depression in the splienoiti Ixme ntt the base of the 
brain. The pituitary has two lobes, an anterior and a posterior. The 
anterior hibe is of ectodermal origin, and its secTetioiis arc associaicd 
with groivih and sexual developiueni. An ovcr-fuiuiioning. or byper- 
irophy, of the aiiiei ior lobe probably causes gigantism, in which there is 
an abnormal continuation of growth of the bones, especially the long 
bones, of which die cartilaginous caps or epiphyses kail to unite to the 
shafts at the pro^rcr time. 

.Among die famous and auilientlcated cases of gigantism is tfiat of 
Charles byrne. die “Irish giant,'^ whose skeleton is preserved in the 
Museum of tire Royal College nf Surgeons in London. He was horn about 
17hl and died at tlie age of twenty-two years. His skeleton, according to 
Keith, has a height of 7 feet, SA inches (2,S58 meters), but he is said to 
have stcjc^d 8 feet, 2 inches. In life, rhe bones of the lower extremity arc 
dispropoTiionaiely long and promniiicedly knock-kneed. Many giants 
seem to be sufferers from acromegaly, a disease probably caused by an 
overgrowth or uimor affeciing the pituitary gland. This affliction in¬ 
volves the enlargement of the loiver jaw' and of the extremities oi the 
body, especially the hands and feci. The brow'-ridges become immensely 
thickenetL the face and nose greatly elongated^ the chest becomes barrel- 
shaped. and, if the disease sets in before tlie epiphyses have ossified, great 
stature is likely to result- 

Cornelius MacGraili, another giant, was l)orn in Tipperary in 1736. 
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His parents were ot ordinary size. When he was sixteen years of age, he 
visited the city of Cork and was followed by crowds of people because of 
his great stature, for he then measured 6 feet. 8.75 inches. In the pre¬ 
ceding year, he is said to have been afflicted with violent pains in his 
limbs, which were aptly called “growing pains.” for he grew from a little 
over 5 feet to the above mentioned stature in the space of a year. In 
1753. he is said to have stood 7 feet. 3 inches, without his shoes, and upon 
his death in 17G0. his body, when dissected, measured 7 feet. 8 inches. It 
was rumored that MacGrath was an example of experimental gigantism, 
having been specially fed with a view of protlucing this effect by Bishop 
Berkeley. This is probably untrue, unless, perhaps, the gtxxi bishop, 
anticipating the endocrine quacks by one hundred and fifty years, e 
him upon extract of the anterior lobe of the pituitary-. MacGrath s 
pituiury is stated to have been the size of a hen’s egg; his hand was as 
large as “a middling sized shoulder of mutton, which joint he could 
cover with that member.” His lower jaw was greatly enlarged, and ns 
feet are variously stated to have been 12 or 15 inches long.** He probably 

suffered from acromegaly. ^ 

Glandular disturbances are also known to cause precocious senility. 

Thomas Hall, born in Willingham, near Cambridge. England, at the 
age of three years and two nioiitlis. was 1 feet in height, and w.as Mid to 
liave had limbs nearly as long and strong as a man s. His voice was deeper 
than that of most men. He died of extreme old age on September 3rd. 
17-J7. at tlie age of less than six years. He w.ts then I feet. 6 inches, in 
height and weighed about 98 (xronds. "He presented a piteous spectacle, 
having several bald places on his head, and his visage and whole appear¬ 
ance being those of a decrepid old man. worn wtth years. Hall was 
buried in the churchyard in Willingham, where a stone bears his Latin 
epiuph. the English translation of which ts as follows: 


Stop, traveller, and wondering know here buried he the “ 

Thomas, the son of Thomas and Margaret Hall: who not one year old had 
the signs of manhootl: not three was almost four feet high- endued wi h un- 
common strength, a just proportion of parts, and a 

six died as il were of advanced age He was born m this ydlage October Slst. 
1741; and in the same departed this life September Srd. 1/4/. 


Another case of this compression of the natural span 
life is that of Charles Charlesworth. born at Longnor, in Staffordshire, 

in 1729. 


i» Wood, Gutnts and Dwarfs, pp- I52-I56. 
»• Ibid., pp. I45-I47. 
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Al hU birth he was under common size; but he grew so amazingly last, that 
by the time he was four years of age he was nearly four feet in height, and in 
strength, agility, and bulk was equal to a fine boy of twelve years old. .At 
the age of five years he was four feet seven inches high, weighed eighty-seven 
pounds, could with ease carry a man of fourteen stone weight (196 pounds), 
had hair on his body as a man. and every sign of puberty, and worked at his 
father’s business. From this time, however, he gradually dcclinetl in strength 
and bulk; and at the age of seven years his vigour was gone, his body became 
totally emaciated, his eyes were sunk, his head was palsied, and he died with 
all the signs of extreme old age.** 

However, Craterus, the brother of .Aniigonus, caps the climax by tell¬ 
ing us that he knew one “who in the space of seven years was an infant, a 
youth, a mature |)erson, an old man, a husband, a father, and a corpse. 
Such abnormal growth cycles are, in general, the result of improper 
functioning of the ductless glands, but their exact causation is as yet un¬ 
known. 

Dwarfism or nanism, the arrest of growth, is jwssibly claused by defec¬ 
tive development and general atrophy of the thyroid and pituitary 
glands. Dwarfs are of two kinds, a well proportioned but diminutive type, 
which is called ateleotic, and a ty|>e in which the trunk length is virtually 
normal, but the extremities are stunted and thick. This type is called 
achondroplastic. Dwarfs vary in stature from alxjut 2 to I feet. They are 
usually born of normal sizetl parents and are often sterile. Jeffrey Hud¬ 
son. one of the most famous, was born in 1619 at Oakham. Rutlandshire. 
England. His father was a |>erson of “lusty stature” and all of his children 
except Jeffrey were of full size. His mother was “of no mean altitude.” 
Jeffrey was presented by his father to the Duchess of Buckinghamshire 
when he was between seven and nine years of age. “without any de¬ 
formity, wholly proportionable, and starce a hnn and a lialf in height.” 
Wlien Charles I was entertained at Burleigh. Jeffrey was served up to 
table in a cold pie, armed and accoutred. He was kept at the court lor 
many years, and the king bestowed knighthood upon him in frolic. “Hee 
was high in mind, not knowing himself and hee would nut knowe his 
father, for which by the king’s command he was soundly corrected.” 
According to his own statement, Hudson remained at the height of IS 
inches from the age of eight until the age of thirty years. Ultimately, he 
increased to 3 feet, 9 inches. He seems to have been an achondrophistic. 
if he is accurately described by Sir Walter Scott in Peveril of the Peak 
as having disproportionately large hands, head, and feet, and a very thick 
body. Jeffrey Hudson had many adventures; he was taken to sea by 


ibid., pp. H0-I41. 
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Dutch privateers, sold as a slave by Barbary pirates, was a captain of 
horse in the royal army, killed an antagonist in a dud. and was finally 
imprisoned in Westminster on suspicion of complicity in a Popish plot. 

He died in m2 in the sixiy'third year of hU age. 

The so-called pygmy races of Africa and Oceania are perfectly fecund, 
and die children fnhcrit the stature of their parents. Whether or not 
their small size is connected with endocrine innetioning has not as yet 
been determined, but. as we shall see in our later discussion of racial 
differences. ii is bv no means improbable that race differences in size an 
proportions, as well as in morpliologlc^al features, are ultimately due to 
inherited variations in the balance and functioning of the ductless glands 
There exists no extensive literature upon the ductless glands of 
anthropoid apes- It is probable, however, that many of the morphological 
and physiological differences that distinguish man from the anthropoids 
are brought about through the endocrines, 

Adol^schig: Sex Differences 

Scs is protoblv deiein.inert at tHe (itt.E of fcriili^ation of the ovui«. 

It is distinguishable in llie hutnati foetus as early as the seventh «ecL 
The pelvis ot the female foetus in the third month differs from that of 
the male in that the inlet is more rounded, the outlet larger, and il. 
subpnbic areh wider. These differences become accentnaied during jms ■ 
natal growth, especially during adolescence (Fig- -i-)- ^ 

outstanding sex differences in the skeleton are established befo e In h 
boys are taller and heavier than girls at birth and continue to be until 
the girls catch iiji and temporarily outstrip iliem by an ear J*'' _ 
Ution the adolescent phase of growth. The bones of the fee , hands, wrist . 
and ankles, ossify from cartilage somewhat eaiher m S'j'' ‘i 

and the females are perhaps slightly mote 

teeth. The human infant visually begins to wa le we .i 

and eighteenth months of life, but the girls, who are smaller and Itgh en 

generally learn before the boys. "a ^ 

all tours) at six months of age. and a young gorilla began to stand up 

seven months of age and learned to walk during the m™^ 

Even before the beginning of the adtile^cnt S ‘ 

rounded limbs and, especially, fuller “"f * . be 
boys When [lubcrty sets in, the pelvis and hips of the girl rapidly e 

coL broaden and the female characters of the pelvic basm 

marked. Creulkli and Thoms studied the changes m 

the pelvic brim in 107 girls tanging in age [tom five years to fifteen years. 
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The pelvis of each girl was photographed by X-ray at approximately 
annual inter\als. The majority of the prepubertal girls had long, oval 
pelves (dolichopellic—with the antero-postcrior diameter of the brim 
exceeding 95 per cent of the transverse). The pelvic brim also showed 
a constriction where the walls projected inward at the site of the hip 
joint (acetabulum). Before puberty the superior pelvic aperature grows 
slowly and symmetrically. At puberty the pelvis begins to widen more 
rapidly than its antero-posterior diameter increases. Especially the fore¬ 
part becomes broader and more rounded and the hip joint constriction 



PeUis of aduli frmale 


Fig. 42. Sex difference in the human pelvis. 

begins to disappear. It ukes about eighteen months to remodel the 
girl’s pelvis into the typical female form. Since the changes are corre¬ 
lated with breast development, growth of pubic hair, and menarche. 
they are probably under endcxrrine control. 

In recent years, accurate measurements of the pelvis in the living by 
X-ray photographs have severely jolted the classic idea that the well 
developed Euroj^ean woman has a pelvic inlet of a round or fat oval 
shape, in which the breadth markedly exceeds the diameter from front 
to back. Dr. Herbert Thoms of Yale University found that only $4 per 
cent of 3.‘54 While mothers had oval or flatly broad pelves.** About 45 
per cent had round pelvic inlets with the iivo diameters nearly equal. 
Nearly 17 per cent had the long, narrow •*anihrojK>id” type of pelvis. 
Women who have to have Caesarean sections, because their pelves were 

!• Thoms. -Newer Aspects of Pelvimetry." pp. S72-S78. Creulich and Thoms. "Growth 
and Development of the Pelvis." pp. 91-97. 
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too constricted to allow the deHver>' of their babies, were predominantly 
those with very broad, short pelves (platypellic). Tliere is reason for sus¬ 
pecting that these short and excessively broad pelvic shapes are the 
results of rachitis, a deficiency disease. It is rather disillusioning to con¬ 
template the possibility of our having confused ultra-feminity, and pre¬ 
sumably “sex appeal.’* with “rickets." 

Because of the great breadth of the pelvis, which must serve Imth as 
a support for the viscera and an outlet for the birth of future children, 
the hip joints of the female are spread apart so that the thighs converge 
downward, whereas in the boy the narrower pelvic girdle permits the 
thighs to be more nearly parallel. Hence “knock-knees” are commoner 
in women than in men. Because the sacrum is tilted upward and back¬ 
ward more strongly in females, the lumbar curve appears more pro¬ 
nounced than in males, and the buttocks are thrown into greater 
prominence. .\dd to this the larger accumulation of fat on the thighs 
and buttocks of the women, and the marked sex differences in bodily 

proportions of this region arc explained. 

The pelvis of the female chimpanzee or gorilla differs from that of the 
male in having a broader inlet and outlet and being lower, as 
of man. But sex differences are not as clearly defined in anthropoid pelves 


as in those of human beings. 

Before the lieginning of the piiberul growth phase, the breasts ol 
girls are as undevciopea as those of Ixtys, only the nipples being elevated 
above the surrounding tissues. The mammary glands of the fem.ile rap¬ 
idly increase in sire during adolescence. First of all, the pigmented circu¬ 
lar area around the nipple (the areola) becomes convex, carrying the 
nipple upward. Then follows the swelling ol the gland itself, first to a 
disk-like eminence, then to a conical sha|K. and hnally to a hemispherical 
form. This conical or hemispherical elevation is still siirmountctl by the 
convex areola with its apical nipple. Conical breasts with convex areolas 
predominate among Negroid females. The Itemispherical type of breast 
in its final growth phase usually shows a sinking down again of the areo a 
disk, which then conforms to the general curve ol the breast without ma ■ 
ing on its summit an independent hillock. This is the type of breast 

oftenest found in welWeveloped European females. 

.•\t puberty, the shoulders of the female do not .ncrea« in « 

much as those of the male, and the chest ol women is usually less fiatte ned 
from front to hack. The respiration of the female is more 
less aMominal than that ol the male, and the rib cage is relatively 
broader in its lower portion and shorter Irotn top to bottom. Eve vvas 
supp.»ed to have been made out of .\dam s spare rib. but it happens that 
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women are more likely to "be shy of” ilieir standard number of pairs (12) 
than men. The latter tend to vary toward the possession of 13 pairs, the 
ape ancestral quota. 1 he shortening of the female thorax arises from 
the necessity of increasing the space between the rib cage and the peh is. 
which in woman is unduly climinislied by ilie extreme convexity of the 
lumbar column. Ample room for the expansion of the gravid uterus be- 
tiveen the pelvis and thorax is also desirable. 

The pelvic and hip region in woman is nuicli broader relative to 
shoulder width than in man. .Associated with this shoulder-hip propir' 
lion is an interesting peculiarity of the axis of the female arm. Bend 
your forearm upward toward the shoulder, and then straighten it out. 
If you are a man> the axis of the extended Forearni will be almost in a 
straight line with the axis of the upper arm. If you are a tvoman, your 
extended forearm will make an angle tvilh the upper arm opening out- 
ward. The broad shoulders and iiyrrow hips of the male allow the anus 
to hang straight downward, with the long axes of upper and lower seg¬ 
ments in the same straight line. In the femalet the narrow shoulders and 
broad hips retpiire a splaying emt of the forearm axes in order tliat tiie 
hanging arms may clear the liips. 

Ranke sumniarixed the sex differences in proportions by saying that 
women "have shorter arms and forearms, thighs, and legs; relative to 
tlieir short upfieT arms still shorter forearms, relative to their sliort thighs 
still shorter legs, and relative to tlie whole upper extremity a shorter 
JoAver extremity.” Women also liave smaller and rounder chests, bigger 
and more rounded bellies, narrower shoulders and broader lifps, smaller 
hands, leet, and ankles, larger and more conical thighs, and fatter and 
more protuberant buiuxrks than men. Women's thighs converge towartl 
the knees and their forearms diverge downward; in men the extremities 
are more nearly parallel. 

A sexual [lifFcrence that becomes apparent during adolescence is in 
the growth of body hair. In females, this is largely confined to the pubic 
and axillary (armpit) regions. The male, arriving at puberty, logins in 
develop in a^hlili<>n a beard, and the Ixidy hair on the abdomen, chest, 
aims, and legs becomes mote and more abundant. 

Sex differences in the head and face begin to shovv before puberty 
and are pronounced at the end of groAvth. The male lias, on the average, 
a larger head than the female, and tliis male siipenority is evident in 
each successive age group. Usually the female has a relatively shorter 
and broader brain-case than the male of the same group, although in 

Ift J. knnlic. Ittr fffiyiUditn Anihropotof^it Jtayrm. li^itTagt xur Urgeschiciitt; 

Bayrmt, Bfl vNi. Fasci I i|tLUiL-4l by Etiu, .Unn amf irorr^rxn, p. 
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some racial groups or nationalUies this tendency toward more pro¬ 
nounced Iong-henidcdness in mates is not present. There is some evidence 
that in ttie later periods of groinh increase in head lengtli is greater in 
males tiian in females. Tins larger male increment may tie attributed 
in part to the sex differences in the ftonta! bone. The frontal sinus (a 
mticons membrane-lined cavity in the frontal bone just above the nasal 
and orbital region) is usually more extensive in males ttian in feniales. 
and the bony supraorbital ridges are much larger in men^ situe ttiese 
serve, to some exienu the function of resisting the upward stresses ex¬ 
erted in chewing by the more massive jaws of the male. The male face 
is both absolutely and relatively longer than that of the female^ owing 
TO the greater depth of the jaws. This latter is especially marked in the 
lower jaw, of whicfi tlie symphysis (the median frontal region) is mticli 
higher in males. The chin eminence is also bigger and juts more strongly 
Forward in the masculine sex. In hamiony witli their shorter, broader, 
and less projecting faces, women have relatively broader and less recede 
ing foreheads, little or no development of brotr-ridges, and noses that 
are both relatively and absolutely shorter and lower. 1 he height of the 
brain^ase in woman is lower than in man: tlie cranial capacity of the 
skull averages about loft cubic centimeters less in European females 
than in males, although proportionate to their entire borly bulk an 
weight women liave the larger brains. Tiie contotirs of the skull are more 
rounded and smooth in tlic weaker sex, and the ridges for the attachment 
of muscles and ligaments are less rtigged. All of the lioncs of the female 
skeleton are lighter, simxJther, and more delicate than the corresponding 
male bones, as irell as smaller. Women usually average 100 to 120 milli' 
meters shorter in liodily heiglu than males of the same race. Them stature 
varies from 92 per cent of the male dimension in tall races, ici 94 per cent 
in shorter races among which the sex difference is less pionouneecL 
ratty decH>siis in women are more abundant than in mein In the male. 
4 l.H per cent of the body mass is muscle and 1«.2 per cent is fat, wlule m 
the female the proportions are Vj-B per cent of muscle and 28.2 per cent 

of fat. (Bischoff.) , 

Because «o.n™ cam oiore blubber and of the more solid lod 

u-cightv body tissues, lliey iloal more easily and swim with less eSort 
than melt. This adipose lisstie. together with a faster pulse, also permits 
them to keep warni in fewer clothes than men iiced. 

Ill die Pcalxidy Miisciiiil of Harvard arc two life.siied hgures of plas¬ 
ter, one rcpreseining the average college woman and the other the aver¬ 
age college man (Plate 17). These figures were modelled on the basis ot 
averages of pliisical measurements taken by Dr. Hudley Sargetii. a pio- 
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neer in scientific ph>'5ical education in this coimtr>^ upon some thou¬ 
sands of students from Radcliffe, SimmoiiSK and other women's coUegeSi 
and upon Harvard men. The mean age of these students was 20 years. 
The plaster figures were made for the \Vor!d’s Fair held in Chicago in 
1893. The average Harvard man of 1892 tvas 5 feet, 8 inches, in height 
(172.72 cm.) and weighed 138 jxjunds. The college woman of that day 
had a mean stature of 3 feet and 3 inches {160,02 cm,) and a weight of 
114 pounds. The male figure is well built^ with a strong neck^ broad 
shoulders, ample chest, and straight muscular limbs. But the female fig¬ 
ure has hips and legs too heavy for her slender chest and narrow' shoul- 
tiers; the lumbar curve is o\'er accentuatedi aiui her appearance as a whole 
is not one of grace and ^ igor. Of course, these figures represent the aver¬ 
age dimensions of college jscople of Massachusetts in the "gay nineties." 
It is hardly probable, liowever^ that the combination of wasp-lite waist 
and swelling hips in the female figure is a result of the constricted waist 
styles of the period. It w'oukl be interesting to compare tvith these figures 
similar models of the college men and women of today. Uiiforiunately, 
no such models are available. It is certain tliat the stature of college 
women in the United States has been increasing. The average height of 
1,116 w'omen of Stanford University in the decade from 1891 to 1901 
was 63.2 inches {160.53 centimeters). But the mean for IJO? students 
bciiveen the years 1911 and 1921 was 63.8 inches (162,05 centimeters), 
an increase of three-fifths of an inch. Similarly, the average stature of 
UfiOO women students of DJjcrlin College increased from 62,6 inches in 
the years 1886-1903 to 63.6 inches in the years 1909-1913, Smith and 
\^a5sar women also show increase in recent years. The average of Yale 
men students in 1909 was 173 centimeters and in 1913, 174,75 centi¬ 
meters. Dr. Gordon Bowles has investigated the statures of Harvard 
faihers and sons ttuiasured wdien attending college, 'fhe fathers of one 
large series (1875-1910) averaged 174,37 centimeters, and their sons 
(1903-1929) 177.76 rent inmcTs. A smaller scries of Harvard men yielded 
the following means of four generations: 

Great grandfathers (8), 170.11 centimeters; grandfathers f 132), 171.13 
centimeters: Fathers (132). 175,30 centimeters; sons (153)* 177.94 centi¬ 
meters.'^ 

Perhaps this increase of staiure in college students is attributable to 
more healthfid conditions of food and Injuring, a more general participa¬ 
tion in athletic s^x>its, and other environmental factors, although no 
one really knows the cause. Such a tendency toward increased stature 
has been manifested throughout die civilised populations of F.uropeand 

u ,VcTif Typa of Old Amrjioans. p. 68. 
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America during the past five decades. It certainly began in this country 
before the vogue of spinach, orange juice, vitamins, and pediatricians. 

I am of the opinion iliat one contributing factor may have l^eii t le 
tremendous decrease in infant mortality lliat has been cltKied by the 
advance of livgiene and medical science. Such a salvagms of the veaker 
infants and children who. in earlier days, would have been eliminated, 
may liave increased the proportion of tali, slender, needy individiials. 
These would reprotUice in their offspring their bodily I meanly. How¬ 
ever. ibis theory presupposes that measles, whooping n.iigh, and othiw 
diseases that haiTV the young discriminate lelhally against the long and 
skinny. I know of no evidence tosup,a)rt tins liypothesis. .Sonie of tlie 
statural increase in this country might reasonal.ly be referred to hetermis 
or livbrid vigor-aii increase in sire of offspring tliat sometimes takes 
place when diverse races or stocks imerlireed. Vet. similar increases has e 
been noted in Japanese and in various thiropean emmmes that have 
not received accretions of new stocks Ijy iiinni^^tio^L 

If sve had a plaster statue of the average dimensions of Ametica^n col- 
lege women of today, our modernized college Mmcrt a wou c e ,s 
inches taller, with much broader shoulders, a better developed <:he5t 

slender and fragile waist, markedly narrowei hips ( ut arger in ' 

much slimmer and longer legs, ami (notably) b.^er eet. 
semble Ginger Rogers rather than billian Russell. Tlierc is little doii^ 
that the college woman of the nineties was an anemic blue stocking tyj^ 
as compared wiili the vigorous, aihleiic female siiident today. ' ' 

tdleciiia) faculties may not be any more acute, but whose legs aic 

tainly more slender, as anyone inuy observe. 

One of the most marked sex differences that appears at puberty i in 

thetpiality of the voice. At this time, the bofs larynx 

the girls; his voice "breaks" and becomes deeper in pitch. The fem le 

larynx is higher in the neck than that of the male and abom one third 

smaller. It is especiallv in the anlcto [J 05 terior diameter and in the t. 

1 ■ aiv TDolc" that the lannx of die male esiceeds 

lernal pToimnenceoi Anamsappie nui. 

that of the female. The nnmruline vocal cords are also “nsiderably 

longer. In correlation with these analoiiiical diffeienc^ 

genecs in vocal pitch and quality. The hen, the bitch the 

she-ass also have weaker and shriller voices than their male counter 

"rtie most striking phenomenon of sexual maturadon is 
of menstruation and ovulation in 

cessation of sexual life, with intermissions due to pregnancy, 

1* Ellii, and %Vortttin, |>p- 


250 


UP FRt)M THE APE 


ai c subject to a monthly loss of blood From the uterus,, averaging between 
100 and 200 grams. As a Freuchinan pul it* ‘Voman suffers incessantly 
tlie eternal tvound of love.” This flow lasts from three to five days and 
recurs on the average every twenty-eighth day. This discharge from the 
uterus is probably subset^nent to ovulation—the release of a ripened egg 
cell from the ovary* Tlie ova develop in tlie Graafian follicles—round, 
transparent vesicles in the ovaries. Every niomh, a follicle containing a 
matured ovum is ruptured, and the ovum passes into the Fallopian tufie. 
wdiicb leads into the uterus. In one ol these two places it may he renilized, 
otherwise it is discharged from the uterus. Wlien the ovum has burst 
through the follicle, the lining of the ruptured rotlicle is thrown into 
folds, and vascular processes grow iinvard fornnnga radial arrangement 
of yellow cells called the corpus liiteum or yellow body, which is sup¬ 
posed to secrete a hormone. The corpus luteum remains in the ovary 
for about a week but is broken up and absorbed before the maturation 
of the next ovunn lUii* if tlie o\ nm released is impregnated, tlie corpus 
luteum continues lo develop lor three months and is not discharged un¬ 
til the end of pregnancy. Its hormone may, therefore, be responsible 
for the changes that take place in the uterus during pregnancy and for 
the prevention of menstruation and ovulation during this period. It may 
also siimulate the functioning of thejnammary glands after childbirtlu 
I'be menstrual blood is dischargctl from the lining of the uterus. 
During the period, the whole organ is enlarged, anti the mucous mem¬ 
brane ol the linitig becomes thicker, softer, and of a darker red color. 
According to the theory of Sir |. Williams, at eacli recurrence of men- 
struaiion there is a complete disintegiation and removal of the uterine 
lining, only the bases of glands imbedded in the muscles being left* 
When menstruation ceases, a new’ mucous metnbraiie is formed by the 
proliferation of the remaining structures* It is the lining membrane of 
the uterus in wdiich the Icrtilii'.ed ovum becomes imbedded and which 
is dissol ved by the trophoblast, or outer covering of the segnieiued o^ um* 
riie cmljryonic toverings send out processes that invade the maternal 
tissues and become bathed in materna] blood. It seems probable that the 
discharge of menstrual blood that is more or less coincident with ovul.v 
lion is the sloiighing od of a surplus product, which, in the event of 
impregnation, would serve for the nutrition of the embryo* Farlicr data 
on the onset of menstrua lion (the meoarchc) encouraged the theory 
that girls in the iropics mature earlier than those in the temperate zone 
and that the age of menarche was some sort of a function of latitude or 
mean annual temperature* Some students of the subject were inclined 
to suspect that racial or hereditary differences were also involved in 
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this lime variation. Steggcrda >• found that the age of first menstruation 
in Nfava Indian girls of pure stodt in Yucatan averaged 12.31 years: 
Mestiio girls (mixed Maya and Spanish). 12.81 years: and Dutch \\ hue 
girls in Michigan. 15.31 years. The differences arc insignihcani and 
negUble as regards the menarthe. but the racial differences of the stmks 
involved ate vast and so are also the climatic and nutritional differences, 
as between the Maya and Mc.st«o girls, on the one hand, and the 
Michigan lasses of Dutch descent, on the other. If one scrutiiuies an 
elabomie table of the mean age of first menstruation, involving many 
tlimtsands of individuals in some of the samples and includuig many 
races and nationalities, it betonies apparent that the mean age of men- 
arche in a world wide sample is not lar Iroin 15 years. The Maya girls 
have the lowest average age of menarcbe. and tlie highest (16.98) is re¬ 
corded ill a small sample of Spanish girls from .\sturia. Ilowevei. an¬ 
other somewhat hvrger sample of Spanish girls from Valencia Ivas an 
average age at menardie of 15.33. There is a considerable difference 
in mean age of two or more samples drawn from the same nationality or 
race. It seems iteeessary to abandon the idea that onset of incsinialion is 

dost h relattrd ehher to diinatc or to race. 

The chiiopanijee begins to tnensiriiaie. according to 7 observations, 
at an average age of 8 years, II inonrhsi A single observation of the 

menarche in the gorilla places it at appioxiinalcly 9 years. I lie age ol 
first meiismiaiion in the orang-utan is not known, but m ilic giblmti. 
according to Pococt. it is the seventh year. Carpenter was given an adult 
gibbon that did not meiistrnaie until the appioxiiiiate age of '« >«>'*■ 
Menarche takes place in the macaque at 5% years. .Vppaiently. a < 
World monkevs menstruate, and some sort ol vaginal bleeding has tu- 
casionallv been seen in capuchins and marmosets, of the New World 
monkev group. Tarsius is .also said to menstruate, but this phenomenon 
has not been observed in lemurs. Seemingly, nieitarche takes place m the 
anthropoid apes sevenal years earlier than in man. and tn monkeys tin, 
indication of sexual maturity occurs a great deal earlier than in apes. 

The sexual cycle ol primates-from one melisirualion to the ircxt-- 
varies around SO days. In women. aUliough individually variable, it 
averages about 28 days, which is the same as in the niacaipte. The average 
in the diinipanaee is 36 days, in the gil.bon, a l.iile less than ^ 
the Haraadryas baboon. SI d.vys; and in three other kinds ol haboons. 
between 30 and 40 days. .411 ol U.e Old World apes and nuinkeys s 
such monthly cycles, hut they have not been accurately observed, oti. 
a lew exceptions. In the human species, ovulation occurs about midway 

‘“Siegfjcrda. .Muyia /nJianj, pp 203-207, 
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in the menstrual cycle, and there are important rhythmical changes in 
the ovaries and other reproductive organs, involving destruction of the 
endometrium, or uterine lining, after menstruation: regeneration in the 
first few days of the cycle; a resting phase or interval; and extensive 
growth of the endometrium following ovulation. The sexual or men¬ 
strual cycle gives way to a reproductive cycle when the mature ovum is 
fertilized and the woman becomes pregnant. 

In many apes and Old World monkeys, swelling and coloration of 
the skin around the genital organs take place during the sexual cycle 
and are directly related to maturation and rupture of the ovarian fol¬ 
licles. The reddening and swelling of the sexual skin, which is a special¬ 
ized area of the body surface, usually in the perineal region, ordinarily 
comes during the first half of the cycle and subsides after ovulation. 
These sexual skin changes occur in the chimpanzee in a very marked 
fashion, much less conspicuously in the gorilla, according to an isolated 
observation, and are absent in man, gibbon, and orang. Baboons, ma¬ 
caques (but perhaps not all species) show these cyclical changes of the 
sexual skin. Yet they are lacking in many other genera of Old World 
monkeys and have not been observed in the New World primates. These 
phenomena seem to have little phylogenetic signific'ance—they are of 
no particular value in tracing relationships. When they do occur, since 
they are so noticablc, they can be related to variations in sexual behavior 
and in temperament. .Males of any species experience no such sexual 
cycle, so far as is known. They ought to be more stable in personality, 
since they are not subject to these physiological rhythms. However, they 
are indirectly affected by the cyclical vacillations of the females when 
these latter manifc*st themselves in what is called “sexual receptivity" 
—to say nothing of psychological variations and kaleidoscopic changes of 
disfxisition. The old Latin saw, varittm el mutabile semper /emimz, is a 
philosophical reflection based u|x>n a sexual periwlicity in females that 
can be studied in chimpanzees more profitably than, at present, in Homo 
sapiens. 

Tfie resemblance of the menstrual interval to the lunar cycle has been 
made the subject of an ingenious theory by Darwin. He points out that 
animals living on tfie seashore must be greatly affected by the tides. 
.Animals living alnnit the mean high water mark or the mean low water 
mark pass through a complete cycle of tidal changes in a fortnight, and 
their food supply undergoes marked alterations week by week. The 
periodicity of certain reproductive functions in the higher vertebrates 
would be explicable if they were descended from such animals as tidal 
Ascidians. For. the vital functions of such animals can hardly fail to run 
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tlieir course in weekly periods. recurrent period when once gnmed 
would not be liable to change and might he transmitted tlirotigh almost 
any mimber of generations. If the function citanged, tlie period ivould 
be likely to change by abrupt jumps of an entire w'eek or multiples of a 
week Dans'in cites as examples ibe (act that the eggs of a pigeon ate 
hatched in two tseeks, those of a fowl in three, those of a duck in four, 
those of a goose in five, and those of an ostricit in seven weeks.’" 

The blood pressure and temperature of women are alleg'd to rise iiisi 
lielore the menstrual flow, and the thyroid and parotid glands, the 
tonsils, and other organs are actively engorged during this period. It is 
niaiuiained that in most hcaltliy women sexual emotions are at a "taxi- 
mum before the period and at a lesser maxinittin alter it, rire iitdd of 
vision is said to be narrowed during the Mow; the breasts are slight y 
enlarged; there is a tendency toward increased pigmentation about the 
nipples, and many other physical signs of a far-reaching organic distutb- 
auce are manifest. On the psychic side, there is greater suggestibility, 
greater impressionability, diminished seU-control. and a general ir- 
ritabilitv and nervous instability, often leading to abnoniial behavior. 

It l.as been demonstraled that the secretions of the gonatls affect not 
only the bcliavior, but also the detclopment, of normal sex differences 
in proportions and morphological features. The eunuch, whose sex 
glands have iieen removed before puberty, fails to develop mat.y of the 
Londarv sexual ebaracers of the male. Mis beard and body 
scantily, it at all; his voice preserves the high-pitched tones of childlumt, 
his pelvis retains the early sex dilferentiac. btii tloes not show the char- 
actevistically narrow subp.ibic arch, constrit ted inlet and outlet, and ^eat 
hemlu development of die notmal male. I'lic epipiiyses, or caps o t le 
long Ixmes. tail to ossify at the proper times, and there is an ahnormal 
continuance of gtowlh; the ihiglis converge, and the knees knock to- 
gciher; depositions of fat on the kgs. tliighs, biittCK.:ks, and elsewhere 
recall the infant. eunuch is often regarded as a ■■femtnute male hut. 
properly, he is infantile, k'or, the characterislieyi retained through re¬ 
moval of the gonads are tliosc of childluxxl. 

The female is commonly said to be more infantile than the male. Cer¬ 
tainly. man has diverged furilicT Irom the skeletal and bodily projxir- 
tions of infancy than has woman. Uut in so tloing he has tn most char- 
acters departed from the ultra-human type toward tower mamma la 
prototypes. The hairiness of the adult male l>ody, the relatively great 
size of face and jaws, the high, narrow, and hnnly knu pelv.s-all these 
are atlult male characters recalling the apes. The female shows ultra- 

M Da.rwiT)p £>fjrfn( of .UflUj. P' fooCiiOK, 
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human differentiation as regards her broad low pelvis witli its generous 
:ipttluresH alihouglt these features are foreshadowed in the infants of 
both sexes. This specialization for the bearing of largc^brained infants 
is ref letted only dimly in the male pelvis^ wlikh is better adapted for tiie 
support of the body in the erect posture. The breasts of women also 
show advanced eiohnion^ while tliose of man are vestigial. \Voman is 
tetliered to her reproductive function and varies within the narrotv radius 
prcscrihed by the necessities of propagating the race, Man’s sexual or¬ 
ganization is merely auxiliary: his organism is not built around his 
reproductive system: lie ranges in bodily characters within the ample 
limits of natural selection. 

i\farried njid Having a Baby 

Bcaumardiais said: "That which distinguishes man from the beast is 
drinking without being thirsty and making love at all seasons." Cer¬ 
tainly, most animals bring forth their young at a stated and unvarying 
period of the year^ ivhicii is probably determined by climate, seasonal 
variation, food supply, as well as by the length of gestation, period of 
infancy^and the general organization of the species. If, as seems probable* 
the time of birth of offspring is governed by the conditions of the year 
favorable for survivah the time of mating must be similarly regulated 
so as to precede the season of advantageous births by an interval e<|ual 
to the gestation period. Reptiles, birfis, and many mammals give birth 
to their young in the spring or at tlie commencement of the rainy season 
wdien food and water begin to lie most abundant and life is most easily 
sustained. Differences in climate and altitude generally affect the mating 
seasons of animals of the same genus: species living in different latitudes 
breed earlier or later according to climate. 

In spite of seasonal fluctuations in the number of births recorded 
among various civilized peoples, there is no real evidence of the existence 
of a single mating season, cither in primitive men or in their ape an¬ 
cestors, Nor arc the anthropoid a|M:s known to confine their breeding to 
any one pericxl of the year. Carpenter, in northern Siam, during the 
period between February and June, saw^ infants and young gihhons in 
all stages of development. The pregnant uteri of gibbons collecteti in 
these same nioiuhs sliowed a considerable range of development of 
foetuses. Chimp.anzees mate during restricted phase of the sexual cycle 
only, but the sexual cycle recurs every days. In a captive colony of 
rhesus inacatpics on an island off the coast of Puerto Rico. Carpenter 
observed mating in February. March, and April but not in May and 


THE INDIVIDUAL l-lFL CYCLE 




tiine There were also nioJes of birth (iurinj; August, Scjnetiiher, and 
Octoijer. Gnisequentiy. these Old World monkeys seem to have a breed- 
ins season, but the mating periuil in Puerto Rico may not be the same 
its in india, the natite liabitat ot these macaques. 1 ioircver tlie Ameri¬ 
can howling moliteys are known to breed all the year round, as are alw 
spider monkeys. Tliere is ample evidence also tltat tlie tatsier Itreeds 
coniinnoiisly. but, so far as known, ilie lemurs are demarcated from tlie 
rest of the primates by l.aving a definitely restricted breeding season. 
Thus, it would appear that On penter's observations on the macaque im¬ 
migrants in Puerto Rico ate the only instance in whidi a breeding season 
is indicated for Higher primates. This case, indeed, may be merely a 
seasonal llttctnation or a temporary physiological upset in consequent e 
of a radkal change in habitat. 

Development from tht fertilization ol the ovnm to bnth requites 
about 2ft0 days in man, counting from the beginning of the last ^^nstrud- 
tion to parturitions In the chimpanzee, this pertod averages I days. 
Couining Irom the date of impregnation np m the day of birth, he 
duration of human pregnancy averages about 2hh days, as against s. 
days in the chimpanzee and 275 days in the one orang-utan of ivliicli 
there is t, record. Pregnancy lasts 1Q3 ditys in the tnacutiue, usually be- 
ttveen l.W and 180 days in other Gld World monkeys ohserved. aiwul 
IM days in marmosets, and, according to tw'O estimates, i 11 tiays in one 
species of lemur and 1-15 days in another. It is clear that man and tlie 
great apes resemble each other in length ol loetal detelopmeni much 
inort> closely than the apes resemble lower primates. 

Sir Arthur KcUh thinks that the period oI embryolngical development 
of the gibbon may be only 7 months, as against approximately 9 in man 
the saine in the orang. and a little shorter period in the clumiian^ee. If 
this gness is correct, the increase ol the period ol gestation to y months 
may have occurred tvben giant primates developed from the ancestr^ 
small ape stock. Altlioiigh ape mothers have smaller and bghter babies 
than hnman mothers, so far as is known the infants 0 the former are 
at least as advanced in development as are human babies at b.rtln In 
the case ol the chintpantee. at any rate, foetal development nuut be a 

little more rapid than in man, 

Dnring hnman pregnancy, the menstrual How ceases, the mamrnary 
gbntls usually become somewhat enlarged and tender, and there is oltei 
a swelling of the thyroid glaml. begiitning o the period and 

sometimes throiigbom its whole duration, the mother frequently suffers 
from nausea, especially in the morningl the blood pressure is loured 
and the bowels are sluggish. The ainoiuii of haemoglobin in the blood is 
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asserted by some writers to decrease markedly. .Anemias are frequent. Il 
has been suggested that the storage of iron in haemoglobin takes place 
in the maternal organs before the first conception, in readiness for the 
supply of the foetus through the maternal circulation. Young animals 
have a greater content of iron in the blood than adult animals, and 
human milk contains a small but consistent amount of iron, which is 
said to be less in the milk of mothers of mature age than in those who 
are youthful.’* 

Pregnant chimpanzees at Orange Park, Florida, may exhibit periodic 
genital swellings for two or three months after conception: later these 
swellings become irregular and unpredictable until, during the latter 
half of gestation, periodic changes may l>e only slightly indicated. Men¬ 
strual bleeding does not occur after conception. .As the pregnancy pro¬ 
gresses, the female becomes increasingly cautious and self-protective, 
avoiding conflict and other risks, including acceptance of the male, 
except as a measure of self-defense or to guard against injury.” 

When the foetus is fully developed, the uterus Ixrgins a series of 
rhythmical contractions, whereby the child is forced outward through 
the vaginal orifice. First the amniotic membrane is ruptured, and the 
fluid, in which the developing embryo has been enclosed, escapes. By 
further contractions, the child is forced through the pelvic outlet, usually 
head first; the bony basin spreads at the symphysial cartilages, and the 
coccyx and sacrum arc pushed upward and backward as the head of the 
child passers over the pelvic floor. The tissues of the perineum are 
stretched to allow the egress of the head, which is the largest pri of the 
body. The hole in the pelvis of the female must be large enough to permit 
the passage of the big-brained child, and the outlet must be especially 
ample. .After the child has been delivered, renewed contractions of the 
uterus dislodge and eject the placenta. The open vessels of the uterine lin¬ 
ing are closed by the continued contraction of that organ, so that haemor¬ 
rhage is checked. The umbilical cord is tied between the new-born 
infant and the placenta, and cut. .After a few days, the stump of the tied 
cord atrophies and drops off. leaving the navel scar. 

Yerkes reports, on the authority of Madame .Abreu, iliat on the morn¬ 
ing of delivery of Monona, a pregnant female chimpanzee of Madame 
Abreu’s primate colony at Havana, the kee|>er, hearing the prospective 
mother rattling her chain, loosed the animal and. returning after some 
time, discovered that a baby chimpanzee had been born but was, ap¬ 
parently. dead. "Presently the mother began to work over it, breathing 

<i Ellis, op. cil.. pp. 221-222. 

n Yerkes. Chimpanieet, p. 67. 
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into its mouth and drawing its tongue out with lier lips, .\ftcr a period 
of this treatment the infant Iregan to breathe. She then cleaned it thor¬ 
oughly and subsequently chewed at the umbilical cord until it was 
shortened to alwut a half yard. Somewhat later she chewed it olf close to 
the body of the infant." .\n orang-utan mother bit off the cord close 
to the baby's alxiomen aiwut twenty-eight hours after the birth. 

The psychobiologists of the Yerkes lalKiratories at Orange Park have 
had ample opiiortunity in recent years to observe chimpnzee preg¬ 
nancies. births, and the exercise of maternal care. They have 
a mother attempt to stimulate respiration in a newly Iwrn baby. KIder 
and Yerkes have summarized accounts of I I single births and one twin 
birth Most of the births were normal, and the lalxrr w.as not dillicti t. 
The time of lalwr varied from 30 minutes to 5 hours. The placenta was 
usually expelled immediately and was eaten by the mother in 8 ol Ij 
cases. The chimpanzee mother gains on an average ol about - l«‘"’“ 
during pregnancy and loses aliout the same amount after birth. Woriliy 
of comment is the improvement of the chimpanzee s dis|>osition during 
pregnanev. I have no data that would permit me to conclude that a 
comparable amelioration of disposition takes place in expextant human 
mothers—nor. for that matter, to deny such parallelism. 

Since this liook is a treatise upon human evolution and not upon 
chimpanzee obstetrics. I must content ntysell with one deuriled account 
of a chimpanzee birth and infancy. The event occurred at the Z.mlogical 
Garden in Berlin, and the mother was l.oca. one of Kohler s chini|>anzces 
from the experimental station at Tencrile. arrived with live other chim¬ 
panzees on the 17 th of October. I•>20. Toward the end of the same month, 
the mother menstruated. The infant was l»rn on the 1st of -Vil. 
1921. which, counted from the last observed menstruation, would give a 
iieriod ol gestation of only live months. It is probable that the chim¬ 
panzee continued to menstruate for the first few months alter pregnancy 
l^gan. The animal seemed to enjoy the best of health during pregnancy. 
Soon after the delivery, the mother put the head of the infant in her 
mouth and appeared to suck; she then licked it dry. The infant was ap- 
patently lifeless. .\l»ut 2.-. mintitc-s after the delivery, the baby was ob¬ 
served to breathe. The mother kept it in her groin. sup|x,rting a against 
her abdomen with her Hexed thigh. The infant clung to the °"''e 
mother s Ixxly with hands and feet. On the morning of >l«c second day 
it uttered its first sound, a lusty U-soiind of nWerate 
that customarily emitted by adult chim|>anzees.. ' 'e 

day, the other apes were admitted for a half 'ey . 

diLrily interested in the baby and crowded around the mother, touch- 
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ing the head and hands of the infant. The mother wai not at all anxious. 
The baby was about 20 ccniimeicrs long from crowm to Tumpp and the 
head was tdaTivdy much smaller than in human infants. Head, shoul¬ 
ders, and back u'ere covered with long black hair, which lay smootli on 
the scalp and showed a dear parting in the middle. The exposed parts of 
the skin ivere a bright rust color {a grayish orange). During tfie second 
and third day» the infant ivas seen a numfier of times with its moiiih 
applied to the mother's nipple, but it was not certain whether it ac¬ 
tually nursed. On the fourth day, how'cver, suckling definitely began 
and became more energetic thereafter day by day, Tlic infant seemctl 
wdiolly unable to find the breast and turned its head aimlessly in all 
directions, blindly seeking the source of food. Even when its open mouth 
was no more than one centiiuecer from the nipple, it seemed to fiave no 
sense of direction and was apparently unaided by smell. The mother 
seemed to offer little or no assistance to the undirected efforts of the l>aby 
and often, by casual movements of her hotly, frustrated attempts that 
seemed oiherwdsedestined to sticcced. Sometimes, however, slie lifted the 
infant to the breast. There seems to have been a complete bek of pre¬ 
cision in the nursing technique of the chi 1 npan 7 .ee mother. The mother 
would often hold the infant tip to her face and regard it long and 
earnestly wuth a most expressive look, interrupting with this semi men lal 
scrutiny a mtitli desired meal. 

Witliin two or ihiee days of the birth of a human inlant, ilie milk is 
established in the mollier's breast, and the baby begins to nmsc. The 
baby chimpanzee begins to txike the iueasi within the space of minutes 
to hours after hirth, A baby orang-utan born at the Philadelphia 
Zikilogical (brdeiis was put to the breast by its mother and began to nurse 
on the second day. During the period in which the human mother is 
nursing her infant, the menstrual Mow usually docs not return,. Iml. w'hen 
the baby is weaned and milk protiiiction ceases, tbe monthly period 
begins again. There is some disagiecmeni of ofjservers with resfjcci to 
the return ot menstruation in the Lhimpanzee, Madame ,\breti maintains 
that there is no resumption of tlie menstrual Mow' until after the infant 
is weaned. Professor Verkes substantiates this statement by his own ob¬ 
servation that, during the summer of 192-1, wiicn mother and father and 
the infant (still nursing, though not entirely dependent up>n the breast) 
were caged together, the adult female gave no evidence of mensiniaiion. 
During this period, the male and female chimpanzee have no sex reb 
tions with eac h other, Clenerally a|>eaking. primitive man afistains from 
iniertcjmse during the pregnancy ol his wife and throughout the whole 
nursing period,,although this is not invarialih the case. It isnt least usual 
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among the Negro tribes of Africa th ing in a state of |»l)gamy. Lmler 
conditions of monogamy, however, man relaxes his continence and often 
has marital relations with his wife both during pregnancy and diroiighoiit 
the period of iaclation. In die latter practice, he shows less considei ation 
tor the nursing mother than does the chimpanree. to whom, however, 
we should be careful not to ascribe any self-denying motives, as his con¬ 
tinence under these conditions is due to the tact that the female in this 
period is neither sexually attractive nor receptive. The balxioti, accoul- 
ing to Zockerman. emulates man in copulating with pregnant females. 

So docs the gibbon. , . 

The lumtan mother suckles her infant lor a varying period, iisualh 
between 6 months and 3 yeais, and probably lor an average period of 
18 months. In the c^ses of two baby chimpantees born in Cuba die 
ntiisiug periods extended for about IS .and 21 months respectwely .A 
gibbon mother is known to have nursed her oltspr.ng lor more than 2 
tears. Yerkes thinks that die orang-utan mother weans hei infant dun „ 
the second year. .Among savages, chifdreu arc usually suckled for . to S 
years, but among eiviUred peoples the nursing period is usually nuic i 
dinner, either because of lailnre of die milk supply of the « 

be. arise adetpiate anificbl foods make it possible for her to gel rid of this 

"oiK may conclude from these descriptions ol ainhropoid births that 
in reproductive functions also the great apes closely resemble man. F.yen 
among savages, there is usually a midwile on hand to assist the mot ler 
in her labor. But the diimpaiiree or otang-utan mod.er has to he he 
own obstetrician. Nor does she beiielit by traditions of infant care and 

feed ing. 

Brhif'ing Op a Pamily 

Lower forms of animal lifereproduce their kind with great 
and the olfspring have to shift for themselves. Many sneeumb. bn 
survivors eon.inue die species. .Among the .nvertel,ra.«. 
are generally of a most fleeting characlet. and the females have littlcor no 

restKJiisibiliLy for their offspring, . i 

Parenia! care is almost unknown among the lowest „ 

the male of some lishes makes a nest lor the eggs^and 8'“"'“'’'" ' rvnx 
one species of .Aritis. the male carries about the eggs in Ins P^>"- 
Reptiles usually lay eggs and depirt without further ^ 

snakes lay their eggs in a heap and coil around “ 

carry their young with diem. There seems to be little evideneeof parental 

rVBlctmaKt, Human .\tatrm};t;, V'til I, p.^- 
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care among ilie amphibians, hut birds are vastly in advance of their 
reptilian pieciirsors in tilts respect. The male usually remains with the 
female even after the breeding season^ helps fmild the nest, brings ftxjd 
for the young, and defends mother and offspring against the attacks of 
enemies. 

Family life is not greatly developed among most mammals. The mother 
does her utmost in the care and protection of the offspring, but the male 
commonly consorts vrith the female only during the mating season and 
docs not concern himself u ith his progeny. He may even be an enemy 
to tiieni. However, there are a few mammals among whom the sexes are 
said to remain together until after the birth of the offspring, the mate 
acting as the protector of the family. Westerrnarck cites as examples of 
such endtiring alliance and ixiiernal care: whales, seals. Iiip|x)|xnaini. 
some deer, antelope and gazelles, sq nine Is, moles, and a few carnivores 
such as cats, martens, and |>ossibly the wolf. 

Data on family org^mi/atiait and parental care in the subhuman pri¬ 
mates are generally defective and virtually worthless, excepting in the 
few gi'otips that liave been observed in the wild by modern scientific 
students, or, rarely, in zoological gardens under somewhat artificial con¬ 
ditions, and, finally, in the unique chimpanzee laboratory founded by 
Professor Koliert M, Yerkes of \'ale University. WYjod Jones ( a reliable 
authority) slates that lemur molhers (of the true genus Lemur) do not 
nurse or handle their offspring, and their fathers are perfectly indifferent 
to them. One lemur baby was fibserved to suckle for 6 months. Dr, 
Florence de L, l owther, of barnaid College, kept a pair of bush babies, 
or gidagos, iliai were obliging cnonglt to produce twins. The babies 
were nursed for 3^^ months, Fhe female displayed great maternal solici¬ 
tude. She kept her babies dean by licking their fur, carried them round 
in her month, lifted them back into the nest ivhcn they stiayetl out or 
were removed, and summoned them by calls up to the age of 9 months. 
The father displayed a cci tain amount of affection for his offspring and 
obeyed the signals of the mother, along with the babies. Wood Jones 
reports a disillusioning case ol a slow loris mother that escaped From her 
cage, leaving her nursing infant to its fate. She hung around in the trees 
within ear shot of the scpialling infant but never returned. The infant 
dit^d, Tarsiers live in pairs. The new born infant clings to the fur ol the 
mothers belly but is not held by her. 

Red spider monkeys have been splendidly studied in their native 
haunts by C, R. Carpentet.^^ for a month, the infant clings to its moilier's 
belly and thereafter rides on her hack with its tail coiled around the base 
Carficntcr. "nchavior of kctl Sptdot Monte^i." 
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of the motlier's. Tlic mothers travel across tree tops to pkk up their 
youn? Adien the latter are inaimcnUics. and they help t!te semi-depenckiu 
iorin«t atToss risky spots iu the arboreal paih^vays. A mother at first coo^ 
tiols the inovcmenls of her infant by physical force and later by teaching 
it to respond to certain positiral clues especially movements of licr Iwdy. 

Ill the spider monkey group, one adult male is usually accompained by 
more than one female, ujgethcr with infants and immature animals. The 
male has protective duties, and arrogates himself the function of leader^ 
ship. Carpenter does ncjt describe any participation of fatlieis m ific care 

of their offspring, . 

The American liowUng monkeys have also been siudieil in the wild 
by Carpenter^ These animals iravel about in groups averaging more 
than 17 individuals and including, typically, 3 males; about 7 females 
wiili young of various ages, carried or semidependem: sundry immature 
animals, and occasional bacbelor males. Within lliis group, llie temales 
arc promiscuous and .he males neither jealous nor compeiitive. rite 
mothers are not ovci-solicitous toward their y-.ning. but help them 
over dilTitult crossings and retrieve them when they fall, riic new y 
horn inlam is cleaned by the mother and at lirst clings to her belly, then 
tides on her back. The howler mother gives her youngster very lilt c 
tuition. She may move away from it a short distance .and encourage it to 
try to walk toward her. She weans her Ijaby hy cuiring it away or biting il 
wiicn it tries to suckle. TI.is weaning probably lakes placedtir.ng the nevt 
pregnancy of the mother, when tlie liaby is between one and a half and 
two years old. Males .arc usually indifferent to young bowlers but may 
tolerate ibe attempts of the latter to play with them. Flicy may slop 
figltls between immature animals and may even go so far as to relriete a 
youngster that has fallen out of a tree and carry It on llie back in tbe 
position in which il usually rides upon its mother. 

Zuckerman observed the Hamadryas baboon in a captive colony tn the 
lasndon Zoological Garden.” I he family group seeimngly consists of a 
brntal. dominating overlord, as many adult females as he can acquire and 
retain, their young, and possibly a bacbelor male, hangtng aboti and 
looking for a chance to commit adultery. Observations on parental care 
in this colony were limited by the fact that but one baby was ton 
before the colony was broken up as a result of l.ghls between males over 
missession of the females. The Hamadryas babtmn mother 
baby for almiit a momlis, watches it carefully, keeps it in Iter arms for 
first couple of weeks, and gathem it to her bomn. tn ..me of danger, ft 

14 r. 3 rpcnlcr, C, A,. A firtii Study of Hote ling 
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first to her belly, ilicfi rides on her back. She docs not play with 

her baby nor aitempt to teach it. Tathers never play with their babks. but 
they may tease thciiu 

Wild Ribbons live in family groups consisting of father, motlier, and 
young. They arc dchnitely monogamous, and it seems probable that the 
matings endure for a considerable period, perhaps reinforced by the 
fact that tlicre is no breeding season and copulation takes place all 
through the year. Clarpenter, again, is our authority for the life of the 
wild gibbon, but his observations on family life and parental care are 
sujipleinented by one or two records on captise animals. .A gibbon was 
born in the San l>icgo tvliich is under ttie fliret'tion of that very 
tareftil observer, Mrs. Belle Bencliley, but, unfortunately, the actual 
esem ^vasseen only by a casual visitor. When Mrs, Bencliley arrived, the 
mother had already severed the cord, cared tor herself and the baby, and 
had everytliing under perfect control. The father huddled nearby, in¬ 
terested, hm pursuing a policy of non-interfcrcnce. Gibbon males do 
not dominate their wives, as a rule. The mother and father ate the 
placenta together. The lixihy began to niiise the second day and seemefl 
to he more precocious in its activity than are chimpanzee babies. The 
mother did not orflinaiily support the infant with her hands as it clung 
lo her; did not instruct it in walking and climbing, as do chiinpaii?.ee 
mcitheis; and did not liold it away from her when it u-as urinating or 
evacuating its Ixnvels, as did a diimpaii/.ee mother in the San Diego zoo. 
When the baby began to climb about, the mother would reach out a 
casual arm and gather him in, if lie appeared to be in difheukies. The 
baby was unafraid of the father and pulled at his fur and gnawed him 
as freely as if he ivere the mother. The father's attitude toward tlie infant 
tvas one of mild interest or gentle indifference. 

Wild gibbon mothers keep their infam.s astride of their abdomens. The 
modier's thighs are flexed to prtivide a seal for the baby, whicti encircles 
lier body tvith its long arms. For fi months the infant rarely if ever 
leaves this ftirry nest. \Vhcti it begins to move away from the mother, she 
is very' solicitous for its welfare and pulls it back to her if it gets too 
far away. When the mother gets ready to brachiate, she arranges the 
baby in die proper position as a preliminary. CNibbons fiandle their 
babies more itian lio American monkeys, perlia|>s because apes lack pre¬ 
hensile tails and hence cannot caudle their offspring. Again, the ape 

(•riidiEc |ifitliwr tnr lhal [henr Es no Verb derived from cautla, "latl " 

^CaniUc'" nicJiiiw "lo qiEmioivttr r ivarm drink” lU'cluc^r, Ovford, cct.). Nevcnhelcss, 
'Vmidlc.” I ose il ticrc. mean^ tomh, cx^LiuEne. or lloUl nifJiFi the tnHr'" i 

nejcti "lo manipulate iviili [he [ail " or “lo hand If wiih I he la EL" A primale wEih a pnphen' 
4jle tail nce^ls a verb for it. So tio t. 
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baby rnatui es moreslowlyn and its hand grasp is probably initially w eaker. 

A wounded niotlier giljbon lias lieeii known to leave its baby in one nee 
;md attempt to lure away tlic hunters by going to anotbei tree. 

Practically nothing is known of the family life ol free-ranging orang¬ 
utans. .Some say that the male is soliiaTy» except in mating seasons, but it 
seems unlikely that oraiigs have a single yearly breeding pci ind. Otlicrs 
assert tliac the orang family consists of a male, a female, and tlieit young. 
One oraii^^ birth excuned in the Philadelphia /.o/iUigical CpaideiL but 
the event itself was imobseived. Incidentally, reports of this moilu-r 
oiang's condition during pregnancy state that she had a ]M30 t appetite 
and was constipated lu the earlier pan and that, toward the end, she 
became peevish and irritable. She failed to show the improved dis|X3siEioo 
eliaracteristic of pregnant chimpanzees. After the baby was bnr L she 
licked k and cuddled it but did not attempt to put it to the breast until 
the second dav. at which time slie bit off the umbilftal cord close to the 
baby’s abdomen and then held the infant to her nipple. Further accemnts 
of her maternal care and tuition are lacking, but two photographs ol 
Maggie and her infant are herew ith presented (Plates IS, 19). 

Kxcept that the gorilla family consists ol an adult male, several wives, 
and some iiiimatiire animals, nolliins is known ol iiialinf;, repiodiicuoii. 
and parental care in tliis animal. However, adniirable data arc at ai able 
in tlie case of the captive chimpanzee. The social life of wild clnm- 
panzees has been observed only Ity \issen, and liis accomit is far from 
tomplete,” tn French Guinea, the n limber of diimpn/.ees m a Rronp 
avera-ed 8,3 and ranged honi I to H, Often there was more than one 
adult male in a group and usually several adult females. There is no 

e\ idence li ere of a monog^rno n s fa m i ly. 

Chimpanzee mothers pick up their neivborn in bins and handle them 
gentiv and often skilfully. They clean them wiih lips, teeth, fingers, and 
nails; help them to liud the breast ami suckle them ejidusn e y for 3 to 
t! moiitlis, ,^fter that time, the baby is eiieotiraged to take supplcineiitay 
food. The mother cbimpan/ce Ijcgins to play with her baby at an early 
age, but the extent of sudi activities depends upon the individual mother. 
She exercises the infant and teaches it to stand, walk, crawl, mid cum >. 
,\foilicrs are of the ■ progressive" or ■conservative'* scliool. The latter 
variety is very patient, cautions, and pinstaking in tuinoii, 1 tie proves- 
sivc mother pays very Utile attention to the infant and alloivs it to ex¬ 
press itself," Yerkes thinks that chimpanzees undci'stami their babies 
so thoroughly that they are able to foresi.ill their needs and correctly 
interpret every infantile posture and movement, .An experienced chim- 

2 * Nfisen, Fieid ^itidy of the Chimfyanzee, 
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panzoe mother tares tor liei baby and trains k belter than tlie lyro. 
Again, some chimpanzee mothers are gifted nurses and teacliers, whereas 
others are awLward and inept. 

Of chimpanzee fathers, Yerkessayst "The role of the chimpanztee father 
in repixiduction seems linuted to mating. He has no part in the process 
of birth nor is he permitted to f^elp to care for the infant during its 
dependent stage of development. Only after It has achieved a consider 
able measure of freedom from the moiiaer may he become its guardian 
or play fellow," 

The niannnalian method of nourishing the young in the uterus of 
the mother and of stickling tliem at the breast during a period of help- 
less infancy restricts the number of offspring produced and necessitates 
maternaJ care. Witli the fuitlicr prolongation of foetal development, the 
miinhei of oiTs(jnirg produced at a birth is still further diminished, 
because the continued inira-iiterine growth of the foetus demands more 
and mores|jace in ibe maiernaJ womb, the expansion of u hich is strictly 
JiiniiecL In such mammals as horses and cattle, the usual limitation of 
offspring to one at a birlli is probalily detcrjnii>ed by the gross bodily 
size of the foetus, but, in the higher primates, it is due to the precocious 
growth of tire brain during de\'eh>j5meni. Among the jirimates, only 
some lemurs and jxjssibly degenerate marmosets habitually produce 
litters of two or more young. Twins, triplets, and cpmdtupiets, of oc¬ 
casional occurrence in ifie Anilit<>poidea* may be regarded as atavistic 
phenomena—reinirnsccnees of lower mammalian stages of evolution. 
The long prenatal period and the protracted and helpless infancy of man 
and the aiuhropcdd apes are prerequisites tor the ultimately high de¬ 
velopment of the nervous system and ol the mental powers in these 
familks. Since all of the eggs are put into one basket, or, more accurately, 
since the basket will hold but one egg at a time, that basket iniist be 
watched very carefully, and its contents must be assiduously cherished. 
.At this point logic and sentiment demand tliat the father s care be added 
to tfiat of tfte mother for the peiyset nation of the species. However, 
Nature does not seem to tmve arranged the evolution of the priniate 
family according to man s ideas of what is FiTting and proper. The sufj- 
Juiman lather, instead of serving the motfier's needs by w^iiing on lier, 
gelling food for her. and tenderly cherishing her, pushes her around and 
dominates her (at any rate in the case of chimjjanzees), so that site has a 
hard time getting her share of the food except in the short periods when 
she is sexually attractive, and thereby tenqxirariiy gets liie upper hand. 
Probably the ape father may, in a pinch, defend his females and iris off- 

** Vcjtca, Chiinpanifift^ p, SB. 
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spring* But Ue certainly dws not get out and hustle food for them* Of 
theuialeorang, it is alleged that he merely procreates and departs, leaving 
females to consort with their kind and the young* e?;ecpt at certain 
seasons. Probably this tcpon is incorrect. It is more likely that lie iiangs 
arotind vvithout being of any use to his elnidren and any, other than 
that of sexual satisfaction, to his mate. ^V'estenuarck, one of tlie |msc 
generation of social anthro|K>logists, tried const ietntotisJy to prove that 
monogamous itiarriagc was a stirt of a prEfUate sacrament inherited from 
ape ancestors, f or him, marriage at the nunimttm was a continuance of 
conjugal relations up to the birth of offspring. In order to be a real hus¬ 
band and sociological father* you had to stick around during your Avife s 
pregnancy and stand by at the parturition. In the lirst edition of this 
hook, 1 suggested that man had acquired a new paternal function, that 
of rearing as u-elJ as procreating offspring, iiecause human childhood is 
so long, tiuman wits mature so sloAvly. and liuman iieings are lacking in 
the offensive and defensive organic equipment of the other giaiu |jri- 
mates. 1 mnide tlie folloiivi ng ponipotes pronoiuiccn'ieiu: 

"A mother is a motlier in every sense of tlie word all the way dotvn 
the inainmalian class and even in some lorver forms of life. Ihe hill 
dignity and responsibility of paternity was attained only when, man be¬ 
came an erect-walking, gicutnd-dwelling animal. Mother s Day can. be 
celebrated by all of the animals down to tlie reptiles, lint Father s Day 
belongs to us," 

Xhe statement ahe^ut the aiitujuity ol the maternal function is tiri' 
doubtedly correct, yet I can see no reason for making a sociological virtue 
out of a biological necessity, and [ share with Philip Wylie an impatience 
with the .American "CnU of Mom," The sanelilkation of the maternal 
relationship in modern human societies is a feminine achievement that 
probably should not be grudged. For an inleresling series of parallels at 
the chini]xinr.ce level of intelligence, the reader may be referred to 
Verkes' accounts of fiOW the lady ape trades on her sex to get the better 
of tfie naturally stronger, dominant, and generally selfish male. The 
human female more inielUgeiitly utilizes and sublimates the mother- 
child relation in preference to a crude tlJsplay of sex appeal to her mate. 
The former method in%olves or ensnares but one individual and one 
sex; the latter works Imth tsays, both as to gender and generation* I am 
far from belittling the reproductive and diikl nuriuring fimciion of the 
sex. but why ajKJtheosiz.e ivoman because she fu 111 I Is her biological destiny 
in accordance tvitli her instincts (if there are such things as instincts)? 

As for the human father, the efforts of civilized society to strengthen its 
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basic unit, rhe natural family of parcms arid children, by harnessing the 
evasive male prog^enitor to economic and educational responsibiUties, 
are altogether commendable. However, let us not create for iliese new- 
paternal fiincti^ms 3 w holly specious primate phylogcny. t doiibi that it 
is possible to prove, for a majority of con tern |j{;r ary savage societies, a con¬ 
stancy of paternal affection and an active partictpation in the care and 
nurture of offspring. If it can be proved, it is one of man's cultural tri¬ 
umphs over his biological nature. 

Getting Old and Dying 

The pcrhid of physical decline begins m none ol us later than the 
tisentydifth year. In liie ascending period of development, strength and 
body tisstte are added in harmonious projjortions and activity increases. 
In descending development, the profxntions of the body in respect to 
its various requirements art ni,iimained, bur strength and activity 
gradually decrease. By die lime a young man Im reached tiie age of 
twenty-five years, all of the lines of e|?iphy$iaj growtfi in tiie skeleton 
have closed and ilie cr.inial sutures are beginning to ossify. At tlic age 
ol thirty, the liones of the skull vaiili shoiv active signs of sutural ohliiera- 
tton, and the brain has ceased to grow. Bodily w’eight increases. W'e begin 
to settle down, tor a decade or two alter adult years iiave been reaclied, 
the dedine of bodily strength is gradual ami almost irnperceptibJe. But 
the athlete ol thirtydive years is considered an aged veteran, because the 
Rood tide of his strengili has ebfied some ten years back. 

The sex life ol the F.uropean woinan ends bctiveen the ages of forty' 
five and lifty years, rhis is tlie climai teric or menopause, commonly 
known as "change ol life," Menstruation and ovulation cease; there is 
some growth ol liairoii the body and lace; the voice often becomes deeper 
and the outlines of the skeletal frainework are accentuated. The lireasts 
shrivel. Tiiis period ol readjilistmcm is often accoin|janied by serious 
physical anti mental disturbances. 

In the male the cessation ol sex activity is marked hv no such well- 
delined signs. Usually lie remains sexual!v potent until alter the age of 
fifty years. 

With [he onset ot mitldle ngt, the skin, which hits gradually hetwne 
coarser in textuie since inlancy, tends to become salloiv and wrinkled or 
to take on an uiiheakhy mottled look in nupuleiu persons, Uhe nose 
tip grows dow nward: the ears elongate; the lips appear causer and fuller; 
the bony framework of the face stands out, and fat, when present, tends 
to accumulate in unsigf,tly folds. The sagging of the skin beneadi the 
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eyes- under the cldn^ -ind m tlie neckt is especially noiiieaEile. Tiic eye¬ 
brows become hiishy mid liait grows out of tlie nostrils and eai$. The 
licad hair liegins to thin and to sliow' graying. The veins on ihe imeks of 
the tiands become enlarged and the Ixidy tissues lose their elasticity. Per¬ 
sons w'ho ate getting thinner lose tlie slender grace of youth and appear 
stringy and scrawtiy; tliose who are taking on weight look bloated and 
unw ieldy, when compared wnth the pleasing chobbincss of childhtwd. 

The changes in the skeleton with increasing years are clear and in- 
teresting. The hones, which have been guiiiing in w^eigln and size up to 
maturityf note grow' Mgliter; ridges mark the site of tlie muscuJar attaeh- 
nienis and the tnaigins of the joints often dei'^elop bony bps or fringes. 
Absorption takes place in tEie interior of the bones, |xiriicularly in the 
vasciitar and cancellous parts. Tire spaces and canals in tlie interior ol 
the bone are enlarged and Idled with marrotv at the espense of the Jine 
snpporting framework that is called cancellous tissue, and of itie inner 
plates of the shaft walls. These latter are thinned from within, but tbc 
cancellous entis of the Ijoiies are most affected, so that in old age these 
bect>nie liable to fracture, ncgeneraiive or pathological oiitgrorvths fiom 
the margins of the bones are lonmion. 

The Ixmes ol ihe skull vault have a middle sjwngy layer of cancellous 
tissue called the dtploe and thinner layers of compact bone outside and 
inside ol ibis middle siraiuim ITsually in old age, the diploe becomes 
thinner and the outside and inside layers tcml to come together, tbc 
skull w'alls thus beconung thinner and lighter. Sometimes, however, the 
senile skull becomes tliickcncd, heavy, pud massive* 

The teeth begin to wear and usually to decay, early in life, *Vs they die* 
they blacken, and abscesses tend to form around the lifeless roots. With 
the loss of teeth, the bony aivt-olar processes of the jaw that contain the 
tooth sockets are al>soTl>ed and cleared away, leaving only a narrow bar 
of the lower margin and the chin prominence, which seems to protrude 
outward and upward tcjward llte pendant nasal tip. The lips lose tlieir 
fullness and fall in over the toothless jaws.'rbe lower jaw tends to revert 
to an infantile shape, ejtcepting that Ixmy tissue left in old age includes 
the lower part of the mandible and chin- whet case in infancy the jaw 
consists mainly of the tootli-bearing part and the low'er portion is almost 
undeveloped. The resistance of the teeth being removed, the direction 
ol muscle pull upon the jaw^s is altered so tluu the ascending braiidi of 
the mandible is brought almost into line w'iih Its low^er margin, the 
angle between it and the horizontal ramus having opened up. 

The vertebrae of the spinal column decrease in height and the cartilag¬ 
inous disks between them are flattened and often show some calc i heat ion* 
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In gent'Tal, the cartilaginous portions of the skeleton become thinner in 
oEd age. Himiphry, u'lio studied 82-1 octogenarians* regards the calcihca* 
tion of cartilage in old age as a morbid rather tlian a senile change and 
no: a necessary conset|uence of advancing years.*' Similarly, he con^ 
siders the calcification or hardening" of the arteries as a paihologica! 
process intruding iipon, interfeiing with* and arresting the normal 
progress of senile development, fn 3G8 returns ftoin persons over tlie 
age of eighty years, the arteries were said to be knotty in only ^0: to be 
tortuous in 7i: and to be "even" in 257. Similarly, the pulse was com¬ 
pressible in 311 cases and incompressible in 72 cases. Thus, the arterial 
system .seems to he heahhy in those ivho attain a ripe old age. The pulse, 
which is usually ingher in women than in men, does not vary much as 
age advances* according to tire findings of tliis investigator. Respiration 
is generally fpjicter m females than males* at ail ages. In the very aged. 
Humphry found att increased rate of respiration in both sexes. 

Only n per cent of Humphry’s octogenarians were fat: H percent 
were described as "spare." and 47 percent as "average." Accounts of their 
previous conditions as Eo bodily fullness indicate that the majority ivere 
always "spue" or "average." 

The men ol tliis agcrl group averagrd fi7 inches in hcighl and the 
H-omen (i2 inches. If we allow a liberal esiiniate for the diniiniition of 
slatine due to old age—sav 2 inches for men and I % inches for women— 
It IS eiident that these octogenarians were well above the average of 
Englishmen of the lower classes antf equal to die mean of ihe upper 
middle classes (fi!) inches for nia les. 615 inches tor females). The losvcring 
of siatme is partially a result of increased curvature of the spine and 
thinning of the intervene lira I cartilages; it is also due to inability to 
mainiam the fully erect posture, which retpiiies at all times of life a 
muscular elfort largely ererted by the cxten.w.r miisdesof the knees and 
hqjs Hence the bent knee gait of the aged. I I.e muscular sirengtii and 
coordination necessary for easy inaiincnance of the upright posture have 
been lost. Yet, of the octogenarians studied by Humphry, 62 per cent 
were slated to be ■■erect " and only 28 per cent u. be "fient " 

The average tveight of 227 of these men was somewfiat under 14-1 
pounds, and of I 14 women, alxrui 126 pounds. The decrea.se of weight in 
old age seems not to have been pronntmeed in this haidy giimp. About 
58 per cent of ihc octogenarians were "anaemic" and 80 per cent were 
eharaetcrired as "■pale." an indication of the comparative atronhy of the 
spleen, lymphatic glands, and other blturd-tnaking organs, in the aged 
Sixty-thrce per cent were noted to he of ■■average" strength or "strong." 

Humph ri/. Old Age, p, 
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A large number (SO per cent) reiamed gtxjd sigKi. hut the hearing vcas 
“indifFerent” or bad in more than half of the enLiie group. The mote 
frequent impairmcni of the hearing is aUribiued by Humpijry to the 
liability of injury to the delicate ineehanism of the middle ear from 
colds, shocks, and a variety of other causes. 

iieventy'One per cent of this group had good digestion and 52 per cent 
good appetites, and elimination of ilie waste products of the bcKiy oc- 
enrred easily and naturally in the inajoiity of cases. IriteIHgence tras 
stated to be low in only 11 per cent and high in l"> percent. Fifty-nine per 
ccirt of liicse perscuis were noted lo liave good memory for recent events 
and 7?^ per tent for past events. Only y per cent were bad sleepers. 

In 41 per cent, all of rlie teeth had been lost—in .'>2 per tent of the 
women and !10 per cent of tlie men. Only 37 of die einire number had 
artificial teeth. About half were reported to be csf a ' placid disposition, 
ami 45 per cent rvere still energetic’ and brisk, while 17 per cent wTre 
said to be "irritable.^’ Fifty-four per teiii were ^^auive" and took more 
or lessotu-of-door exercise; 31 percent were‘^sedentary" and It per cem 
confined to bed. Sixty per cent were "moderate eaterSn SO per cent 
"small’' eaters, and only 9 per cent "large’' eaters. Almost half (41 per 
cent) were in the babit of taking a Utile akobof: a smaller propottksn 
u'ere “moderalt' drinkei's, 35 per cent were total abslaineis^ and 2.5 
per eeiii are described as ^’takiiig too mueii. The majoiiiy of them 
ate but little meat. 

Most of tliese old people had Used in comfortable circumstances (.■j 5 
per Cent); 3.1 per cent had lieen ‘'ptM>r/ and Ih per cent affluent. 
Ninety per cent fmd enjoyed gi.K>d health throughout the moat of liieir 
lives. 

Humphry concluded from the study of the physical tondinon and life 
history of this group of aged people tliat the pritne retpiisite for die 
fat uity of age was inheritance and "temperance in all things." 

The same writer refioris some interesting results of post-moitem ex¬ 
aminations of centenarians, vchich throsv further tight upon old age 
changes. The first and best known of these is that of Thomas Parr, who 
is said to have died at tiie age of 152 years and 9 months, and whose latdy 
was examined by Dr. William narvty. the discoverer of the circulation 
of the blood, by command of CUiarlcs I, H.itvey seems to have bad no 
doubt as to the accuracy of ilie age assigned to Parr, but today we are 
more sceptical. However, be proixildy ivasai least IQO years old when he 
died. The body of Parr was si ill muscular, wtdi irairy chest and forearms; 
the genital organs were not atrophied, ft was a common rept>rt that this 
old reprobate did "public penance under a conviction for incontinence 
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after he had passed hb lOOih year; and his wife, whom lie had married in 
his 120th year* dill noi deny that he had intercomse ivhti her after the 
manner of other luisbands u itli wivc^r His chest was broad and ample; 
his heart was large with considerable fat: rib cartilages v^-ere soft and 
Ilexibk" viscera all sound; spleen very small; brain healthy* firm, and 
hard to the touch. 

A group of eminent authorities has recently collaborated in a volume 
tliat discusses the medical and biological problems of ageing.*- Interest 
in diLs subject has been siiimdated by the population prospect in the 
United States. As a result of decTcasc in the birth rate and the survival of 
an increased proportion of the population into advanced age through 
better medical care and adet]Uate nutrition, tve are approaching a condi¬ 
tion in u hkli more tlian one tiiird of tiie population will be over '>0 years 
of age* while it ts calculated that in 1980 tiie number of perstms over 
65 years util be double that of today. 

With advancing age* the valves ol the heart gradually lose their sofE 
ness and pliability xind often become deformed. The striated mtiseie 
libres that form the essential bulk of the heart undergo important altera 
[ions, including pigmentation, dessicaiioii, arid loss of elasticity. The 
coronary arteries undergo cJningcs often leading in certain locations to 
calcification, constriction, and thrombosis. The rate of the heart beat 
declines from birth (130 to 110) to about iwtnty-rive years (70) and then 
increases gradually to reac h nearly 80 at ninety-five year.s.^* The heart 
rhythm hecomes less regular. The arteries undergo silerotk eban^^es 
(hardening), and the rale at wdikh the pulse beat passes along ihdr 
walls diminishes. 


Deaths from distiitt.aiices of the digestive organs are more freqiientlv 
due to disease not directly related to weaving out of the system or ageing 
per if. Josh lidhngs wrote; "I have finally k.nn t„ ,he konklusion that 
a good reliable sett of Imwels is worth more to a man than eimv miaiititv 
of brains." •' ' ' ' 

In old age, a general atrophy ol the brain, visible to the naked eve is 
commonly present, boss of weight accompanies tins pro.ess. which is 
more marked in the white matter tlian in the gray maitcr. Pigmentary 
elements are found in excess in the hrain cells, and the senile brkin shows 
depositions of various siilHtances. including free iron and tomulex 
formations throughout the cortex called ■ senile ph..,.,cs.” Physiolog¬ 
ically, the reflexes hecome more sluggisl, and there is diminution of 


of Agtinf;, crfilfli by E. V'. Tjohdri, 

>3 C^lin*''Caniinva.VUlar Systern" p, ]S0. citfiij; C. 
Quaevd by Ivy. ‘ IJij^cnive Svsicm/' p. 2i9. 




THE indivij>(;al life cycle 


271 


moiility. It is dilTicuU, however, lo dlsiiiigtiish cUniiahy between changes 
ill the nen'ous system due to senescence and those caused by cerebral 
arlcriO’ScVerosis. 

Comparison of the e?tpeclancyof life with the expectancy of siglit shows 
tJiat the norma! life span of the eye as a funeiioning organ exceeds that 
of the body as a whole."'' lloweser, there is a steady fall of visual acuity 
with advancing old age. The extent of ilie visual held and the speed of 
dark adaptation decrease; ilie minimal threshedd ^if hgtii [jcrcepiion is 
raisetl, and there is a greater proportionate loss of visual acuity in dim 
illumination. The eyelids become thinner and less elastic; the cornea 
loses some of its luster and trans^jarent y; the color of the eyes fades, and 
the pupil gets smaller and reacts feebly. The pattern of the iris is ob¬ 
scured; the lens acctimidatcs a larger and larger pro|x>rtion of inert and 
desiccated tissue in its center, and because of lt>ss of elasticity the range 
of accommodation is decreased; refractive changes arc also involved. 

fnipairccl hearing for high-pitched sonntls must be regarded as die 
normal condition of old age. Average acuity of licaiing for totics from 
high c of the musical scale upwards decreases uitli each dccatle ol life, 
and hearing for extremely high tones is usnalily hisi entirely. Hearing foi 
loiv tones is noi usually impaired in the elderly fnit bone conduction is 
diminished,’" 

l^erformancc tests of manual motility and reaction time show a gradual 
rise of speed capacities in childhood and youth ,riKl a slow decline 
from the lifih to the eighth decade. Whereas iniclligeiuc-spee'd tests 
show a marked decrement in old age, the elimination of tlie speed factor 
decreases the correlation of intelligence with age. 

In old age, there is no noteworthy alteration ot bodily temperaruret 
nor of glucose content and hydrogen-ion conceniratitm in the blood, 
blit there is a progressive impairment of regulatory devices of body 
tenijierature, of acid-base balance in vigorous exertion. 

The United States Life rabies calculate the mmibcr of 100,000 born 
alive surviving at each age, the rale of mortality per 1,000 at eacli age. 
and the average expectancy of life at each age. In the 1029—3 L table, tlie 
number surviving to the exact age of 100 is 20. However, the propoi tion 
of centenarians in tlie population is probably iniicli smaller than the 
calculations in such tables show. A painstaking study of the records of 
nearly a million persons by T. F.. Voting revealed satisfactory evidence of 
only 30 persons ivho had lived 100 years or mote. Of these, 21 were 
women and 9 ivcre men. The oldest ]ierson whom Young was able to 

l-'rtedciiHMik!. 'Thf Lye,” pp- .^01-521. 

" The Lar.” pfJ. 
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discover was about a month and a half short of 111 years. It therefore 
appears that authentic centenarians are very rare indeed, although re¬ 
puted centenarians are common.** 

More males are born than females, and the death rate is at all periods 
of life higher in males than females. Many more females than males sur¬ 
vive to advanced ages. Havelock Ellis summarizing data on the mortality 
of sexes concludes: " 

The female is the mother of the new generation and has a closer and more 
permanent connection with the care of the young; she is thus of greater im¬ 
portance than the male from Nature's |x)ini of view. We therefore find the 
female—noiwithsiamfing her greater affectability by minor stimuli—b more 
resistant to adverse influences and longer lived than the male. 

Professor T. Wingate Todd has developed new and accurate methods 
of determing the age of skeletons and has conducted some illuminating 
researches ujion the ages at death in primitive and ancient |x>pulations. 
The mean age at death of 189 West .African Negroes, whose skulls are 
preserved in the Museum of the Royal College of Surgeons, was .SO years; 
only 2 of these lived to be more than GO years of age. Of 32 native Tas¬ 
manians. more than half died at the age of 25 years or under; 2 attained 
60 years. Tfie mean of death age in an eleventh century fortress com¬ 
munity at Scarborough, England, was 39 years. Eight of 113 individuals 
lived to be more than 60; the oldest was 71. Of 600 Indians who lived at 
Pecos, New Mexico, between 800 and 1838 a.d., only 60 attained the age 
of 65 years or more, and but 3 were octogenarians. Todd concludes that 
the difference f>eiween the peaks of mortality in primitive and ancient 
peoples on the one hand, and of modem civilized humanity on the other 
IS roughly 30 years; that "this difference does not indicate a prolongation 
of the potential duration of life which undoubtedly remains stationary 
through the ages'*; and that the absence of the old age j>eak in the lower 
strata of modern civilized society is due to the hazards of life to which 
these unfortunate people are exposed. 

AmoiiR the White male* in the original death registration state* of otir 
countr). the expectation of life at birth increased from ^8 ’3 years in 
1901 to 58.84 years in the period 1929-1931. a gain of 10.61. Hoi. ever at 
the age of 10. the corTes|K.nding gain was only 0.74 years, and. at higher 
ages, the gams are negligible. The situation in the rase of females is 
substantially the same. It therefore .appears that increased life expectancy 
in this country is almost entirely due to lowering infant mortality and 

»» Pearl. “BiolojfA of Death.** pp. I9ft-I97. 

•• F.IU*. Man and IVoman. pp. ^58-^S9. 

••Todd. *-SkHflal Rrrordt of Mnrtalilv.** pp. 


THE INTyiVlDUAl UW C\C:lE 


273 


cmain diseases ol cliildlKifHl and eunailiri^ tondiiions 
once thought typical of adoksttenee and early mauiriiy^” ^Ve have not 
succeeded in siretciiing the liie span. 

The life spans of die SLibhuinan priinales are uuknot'ini. Even in the 
chimpani^ee Vtrk.es states that there are no adequate dest ripiious of 
senility either in structure or in behavior, and the oldest male he has 
knotvn alive was not beyond his fouriEi decade.^’ None of tlie three 
oldest gorillas in captivity in this country is estimated to lie much older 
tlian 17 years. Zuckerman has compiled a table of aveiage length of life 
ill captivity and maxiintmi years in captivity of various printHites in the 
lamdon Zoological Garden." These mas^ima of life in captivity are: 
chimpanzee 2fi years. 2 tnotulis; oiang 26 years, fi moiitlis: giljhon 21 
years; mandrill ifi years. l>aboon 15 years, macaque 29 years, cebus mon¬ 
key 25 years, marmosets 16 years, true lemurs 26 years. Tfxkl says that 
most mammals fiave a life span of betiveen 15 and 25 years, and the only 
mammals known to escecd 59 ye.ars of age are the .^-siatic elephant, the 
hoi'se, and man/' 

Raymond IVarl has suggested that life is inherently contiiiLious and 
that death .appears in the course of evolution only in such muUicellulat 
oi'gani.snis as Jiave lost tlirongh djlfcreiiiiatioii the p<.nvcr of reproduring 
the whole l)od) from a prt of it, or have Inst the necessary mechanism 
for separating a part of the Ixxly from the rest for such sexless reproduc¬ 
tion, Somaiic death results from the funciional breakdown of an cssemial 
part of the organism from external or intei ual causes. Since life is a 
mechanism, death must be the result of physico-chemical changes in the 
cell or organism. The time of death is tletermined by the combined ac¬ 
tion of heredity and environment." 

The same writer, classifying the deaths in the Registration .W u1 
the United States, in F.ngtand and Wales, and in the City ol Sao Paulo. 
Bnidh for a period of 10 years, finds that in all three lotalitits the 
respiratory and the alimentary tract together account h)r more than lialf 
of the deaths biologically dassihable. These two systems are internal 
body surfaces, so to speak, and come into contact with food, watei. and 
air. with all their bacterial contamination, f he skin is also exposed, but, 
with its cornified and siraiihed layers, it U far more resistant than the 
mtjcons membrane of tire alimentary canal and htngs. 

The heart, arteries, and veins are next in imfxartance in the location 

lo Diihlm. "LoriRcvit^." pp. I{t&-107, 

41 Vertex. Cfutiipan^eei, p. Gl.. 

43 /lEfkcrrn.in, FufictWttal Aifitiities. p. 27. 

4* Todd, ".Vj'cinft of VcrtL-firaies,'- p. 80. 

'4 Pearl. ''Biology of Death,’' p. 2H. 
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of diseases causing deaih, bui, because the blood reacts against invading 
organisms and is, in a sense, an inner line of defense, it is not usually the 
first part of the fortress to give way. The nervous system causes more 
deaths than the excretory system. In the United States, the kidneys and 
related excretory organs are rt*sponsible for mortality to a greater extent 
than are the sex organs. The reverse is the case in England and Wales 
and Sao Paulo; in the former countries, because of premature births and 
cancer, in the latter, because of premature births and syphilis. But it may 
l)c that we are more squeamish alxnit reporting deaths from syphilis than 
are the people of Brazil. The skeleui and muscular systems, the skin, and 
the endocrine organs are responsible for so few deaths as to be of little 
account. 

During the first year of life, the alimentary tract is the most fatal sys¬ 
tem in both sexes. Thereafter, until the fifty-fifth year in males and the 
fiftieth year in females, the respiratory tract is the principal seat of dan¬ 
ger. In the fifty-fifth year in males and the sixtieth year in females, the 
weakness shifts to the circulatory system and remains there until death, 
but the females show a tem|X)rary recurrence of first rankings for ali¬ 
mentary fatalities in the decade between 50 and 60 years. 

Pearl also classifies mortality statistics according to the embryological 
germ layers Irom which the organ systems have developed. These germ 
layers are the entodenn (the primitive inner layer), the mesoderm (mid¬ 
dle layer), and the ectoderm (outer layer). In the population areas dealt 
with, the investigation finds that alxnit 57 |>er cent of all biologically 
classifiable deaths result from a breakdown of organs arising from the 
entoderm. From 8 to 13 per cent of deaths are caused by the ectodermal 
system, and the remaining .30 to 35 per cent are deaths due to malfunction 
or breakdown of mestxlermal origin. Of course, the deaths arising from 
the disease of the alimentary and respiratory tract are of entodermal sys¬ 
tems. and those charged to the circulatory system are of mesodermal 
origin. Pearl points out that in the evolutionary history of man and the 
higher vertebrates, theectodenn has differentiated farthest from its prim¬ 
itive condition, a fact that is attested by the central nervous system. The 
entoderm has been least differentiated, and the mesoderm occupies an 
intermediate position. He therefore regards man's entoderm as his own 
greatest enemy. “Evolutionally spe;iking, it is a very old fashioned and 
out-of-date relic, which causes him an infinity of trouble. Practically all 
public health activities are directed toward overcoming the difficulties 
which arise because man carries alxiut this antediluvian sort of endo- 
demi.” The strain put ujxm the excretory organs of the female in child 
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bearing makes death due to breakdotvn of mesodermal org^ms almost 
equal to that caused by entodermal systems. 

l^siiallv the- liean outwears the liin«is, and the brain outlasts both. 
Professor Pearl explains these facts as the result of the purely tiiech- 
aiiislic ratlter than intelligent nature of the evolutionary process. 
-It is tonccivable that an omniiioteut person cotilti have mat c a miic i 
lietter machine, as a tvhole, titan the liunian body whicli esoliilion h« 
produced. He wot.Id presumably have made an endoderm with as good 
resisting and tvearing tiualities as the mesotieim or ecttxlerro. Evolution 
by the haphazard process oi trial and error ivliicli ive call natural selec¬ 
tion, maltes each part only just gooti enough to get by. liul we need 
not agree vvilli Professor Pearl's pessimistic ct.uclusion, since it is eviden 
that the ectodermal organs are much superior to the minimuni require¬ 
ments that he attributes to natural selection. They are more tlian jus. 
good enough to get by." We have much larger and better brams than 
we neeti fur the rough and nimble light of natural selection. If »e used 
our brains as hard as we use our stomach an.l lungs, ti.e nervo.is system 
might not "get by" so easily, ff tiie evolutionary devdopmem of various 
systems were entirely controlled by natural selection, our nervous sys- 
terns would have reached only the least dlicieiicy and durabih y tom^ 
paiible witii stirs ival, and all organs being reduced to ihe same level of 
mediocrity, we should go to pieces all al oiu e I ihe the one-lioss sliav. 

Natural selection is a restrictive ratlier tliati a creative force. It oper¬ 
ates to eliminate such animals as possess variations in one system or an¬ 
other iliat are likely to prevent their living long enoiigli to 
their kind in stinieiem nnmbers to insure survival or 1 hat are likely 
make them priniuce progeny of at) inferior quality that will in turn suo 
cumb before adequately reproducing their kind. Then, so far as bitr 
logical survival is concerned, the minimum and maxiimim requireme 
tor any svsiem of an animal is that it he good enough to last the animal 
until he has fullilled his reproductive lunction and exercised whatever 
parental care may he necessary for the 

Ling. Natural se-lection does net interiere with the further evolution 
of ceLin organs or systems toward a state of periect.on tha is no 
essential for LlugicaSurvival. 1, merely establishes a lower .mi. o 
species or individual viability. Professor Pearl is perhaps right in I is 
judgment that the processes oi natuol selection are onmtehii^n in 
thafthey are uneronomkal. when some bod.ly systems are »^rable 
that they are no. yet worn out when death comes from tire breakdown of 

weaker elements or parts. 
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]E ilie expectation of life at birth is 5^*81 years for White males and 
62.37 years for ^Vhite femaks. it is obvious that the average individual 
lives long ertongli to reprtxluce and rear offspring. A further stretching 
of ilie life span by prolonging the existences of tliosc tvho have passed 
their reprotUiciive period tvoitld hardly affect the survival of the species. 
The reduction of the mortality of infants, immature individuals* and 
the part of the population in its reproductive prime is all that matters. 
Dublin estimates that if there had been no deaths from cardiovascular- 
renal diseases in the general population as constituted in 1930, 7.2 years 
would have been added to the expet^tancy of life for White mates and 
7.5 years for White females.*^ However, such prolongation of life would 
affect principally the age groups ot 40 years and upward, since this cate¬ 
gory of diseases as a cause of death is of little importance in the younger 
groups. The elimination of deaths from influenza and pneumonia in the 
0-19 age groups (death rates: males 14.0, females 15.5) would preserve 
more of the young than would the removal of any other single cause of 
death, In the 20-39 age groups, the most important large categories of 
causes of death are tuberculosis (males 17.6 per cent, females 21.1 per 
cent), and for males accidents (25.U per cent) and for females infections 
during child-bearing (15.3 per cent)* 

It is evident that, in so far as most of the modern prolongation of 
expectancy of life has been due to the lowering of the death rates in 
infancy and immaturity, it is a victory of human science over natural 
selection. For medicine* hygiene, and improved nutrition help the organ¬ 
ism to withstand environmental adversities. The last-named may, and 
probably does, in addition, improve the quality of the stock itself. Yet 
tfiere is room for doubt that this triumph of man over nature can be 
regarded as the strengthening of the weak rather than their presentation 
for the reproductive perpetuation of their infirmities. 

fn spite of a continually dropping infant mortaUty, the proportion of 
the younger age groups in our populalion is rapidly declining liecause 
of diminishing birth rate* The tpiestion then arises vvhether we have 
really licked natural selection after all, if we have rescued the perishing 
weaklings in their tender years, only to Rnd that they grow up to be 
sterile. 


4<DubHii, "LonscT^itT," p. 110. 


part IV. Fossil Ancestors and Collaterals 


Why HV Hunt for Ance^lors 

K we are descended Irom ai>es, our rcm.iic ancestors mislu to look 
dieir part. W'e need not expect tl.at men born at die '-‘^butnung ^e 

Christian era will prove to be any less hmna.i f" 

.ear, [s but as a day in evolittion. Hut the men ol 100,000 years ago 
lugbt Xlay unmistakable sigirs ol d.eit «iationdu,^to^^^^^^^^^ 
tnate forms. If we were to discover an ancestor ^ 

to be scarcely more human .ban anthropoid. Our j 

dred thottsandth generation might be clatmed by 

fnr direct eisteiidaius in Kii o\<n hinul> line. 

.n,™ » nJ,.,. ,1... ,o. .e.™,... ■» 
thousandth ancestor is tnore like an ape than you ’‘7' 

wish, call it a coincidence. Hut il that thottsandth " 

beconte progressively tnore simian as you tra« hack 
lines, you w ill have to admit that somewl.ere m your family tree there 

UWatrsure that a murder has been tommitted 
the body. t)n the basis of contemporaneous animal ' - ■ “7"'" , 

pothexated lor man an ape ancestot; no one as ye. '"f 
llelore Darwin died in IBK2. skeletons of fossil men ^^les withont 
affinitic. hatl been brought to light. Scarcely a year now ‘ 

the recovery of at le.ast one more speennen of 

ness to the accracy of Dartvin's theory “ ^ ‘ ’ -I to e er 

strnction of the descent of man from fossd 

a picture purde with some ^itloremound anti a feiv parts 

most of the pieces necessary to inal^e t =. H,- frtreErouiid 

. 1 . 1 . '“f 

satisfactorily until \\c get more or i a t,if-rorp We are 

of tfiat .0 pretty certain of the mam ou.l.ne o 7; " 

confident of digging up more pieces to fi. mto the pm.ric, but 

"■■'Let ns. Ihen! Attain, ourselves with these fragmentary but venerable 
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forebears, beginning with some iljat are oiu-and-out apes and perhaps 
not our ancestors at all but only fossil collaterals. 


Toothy Mementos of Fossil Apes 

The classic remark of Little Red Riding-hood. “Oh. grandma, what 
big teeth you have!" very nearly summarizes all of our earlier knowledge 
of fossil apes that would be of interest to a layman unversed in the 
intricacies of tooth pattern and unfamiliar with the really horrible jar- 
gon of the odontologist (a title obscuring the identity of a mere student 
of teeth). 1 have dealt briefly with the forbidding subject of dental 
evolution on pages 170-174 of this Ijook. Since most finds of fossil apes 
and monkeys fiave consisted of nothing more than teeth, occasion- 
ally imbedded in fragmentary jaws, deductions al>out the course of 
primate evolution ivere necessarily made from this restricted field of 
evidence. Lnfortunaiely. recent palaeontological discoveries of both 
human and ape remains in which teeth are accompanied bv skull lx>nes 
and other skeletal parts indicate that the definition of the zoological 
status of an animal and inferent es concerning his phylf>genetic position 
based upon teeth alone are most precarious. Karly human tvpes may 
have some teeth that are indistinguishable from those of apes'and vice 
versa. Dentitions that would have been assigned confidently to early 

apelike forms of man have been discovered implanted in crania of 
veritable apes. 

We can deduce Iroin the assemblaRe ol fossil primate remains of the 
various geological periods the approximate stage ol evolution reached; 
we can observe the extent ol specialization revealed by tooth pattern and 
the degree of resemblance to other forms ol apes and men. fossil and 
conient|»rary. shown by the dentitions. .Also some conception of the 
diffusion ol primate fontts throughout the world in ancient geological 
times can be gained from the distribution of finds, although these latter 
are inuted by the extent to which various are.as have been commercially 
exploded in excavations that reveal fossils hy chance, or have been ex- 
plorcd by palaeontologists looking for them. 

The remains of the earliest anthropoid ape. PropliopUhecus haeckeli. 
were found in laiwer Ohgocene deposits of a dried-up lake bed in Fgypt 
called the Fayuiti. The Oligocene ,H;riod may have begun S5 million, of 
year, ago. In the same dc|iosit occurred a mandible and teeth of the 
rarltest known Old World monkey. Parapithecus Iraasi. Of the latter 
It need be s.itd only tliat it was a very tiny animal with small canines 
and unspociahzed teeth suggesting an omnivorous diet. Propliopithecus 
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is reprcsenied by a lower jaw, minus the ascending branches that ariicu* 
laic with the skull, but complete with its teeth. The entire tooth row 
of this first ape was only 30 mm. long, as contrasted with 51 mm. in the 
gibbon, the small anthropoid ape of today. The lower canines were 
not much enlarged, and the jaw was relatively shorter, deeper, and more 
pointed than the jaws of gibbons of today. The face was probably not so 
projecting. 

In the l.owcr Miocene period, some 19 millions of years ago, there 
existed an Old World subfamily of giant apes known as the Dryopithecus 
group. The earliest and most primitive of these have been found in 
.Africa, although the Dryopithecus apes were first known from several 
lower jaws and some teeth in the L^pper MicKene and Pliocene deposits 
of Europe. Later, a much richer assortment of 
forms was recovered from the deposits of the 
Siwalik Hills, at the foot of the Himalayas in 
northern India. The Siwalik fossil apes date from 
the upjjerinost Middle Miocene to the .Middle 
Pliocene. .All of this family have “the fundamen¬ 
tal Dryopithecus** pattern of the lower molar 
teeth, with three outside cusps and two inside 
cusps. The middle outside cusp is separated from 
its neighbors fore-and-aft by grooves that form the 
V of the letter Y. The lower and vertical part ol 
the Y separates the two inside cusps from each 
other. Gregory calls this the Y5 pattern. Since this 
pattern and its derivatives arc found in fossil and 
modern man, Gregory and others believe that the 
anthropoid apes of today and man had in these Dryopiihecids common 
ancestors. There are, of course, other points of dental resemblance, but 
this lower molar tooth pattern is the most important. In all males of the 
Dryopithecus family the canines are lusk-likc, but in females they are 
much smaller. Various evolutionary trends toward the present great 
apes can l)e detected in the successive types of Dryopithecus teeth 
assigned to different geological ages. One form, at least, foreshadows 
the orang-utan; several others seem to have been evolving in a gorilloid 
direction, and still others show affinities both with the dentitions of the 
gorilla and the chimpanzee. .All of these fossil apes were much larger 
than Propliopithecus. and. judging from the teeth, some of them may 
have been bigger than the present gorilla. According to Gregory, Hell- 
man, and Ix^wis, these Dryopithecus apes were on a distinctly infra¬ 
human grade of evolution.** 


3 1 



4 2 


Fig. 4.^. I he Y5 Dryo- 
pitheem paiiem. 
Lower second left 
molar of Dryopithe- 
cus frickii. (.After 
Gregory and Hell- 
man.) 
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One of ihe most prolific fossil primate areas Im been discovered by 
Dr. L. S. IT l^akey in Knsinga Island and Songhor; Kenya, Fast Africa, 
Leakey and Dr, D. G, Maclnnes have exploited these sites since 1932,^ 
Here, in addition to sundry remains of fossil lemurs and monkeys, iim 
poriant fossil ape specimens have been discovered, referable, apparently, 
to tile Ixnver Miocene. LiTiino^ithecus, represented by fragments oE 
mandibles and lower teeth, may well have been a development fioiti the 
Kaytim Prophopithecus in a generally gibfjonoid direction. Xetioffithe- 
ciis, as the name implies, is a stmiiger, badly preserved and of tiubioiis 
aPiniiies. It may represent another olfshoot of the Propliopiiliecns 
stock. Proroiiivl afriainus is a big ape, represented by a crushed palate 
and part of the facial region of an adult with most of the teeth, a juvenile 
mandible, an almost complete adult maiulibte, and three tarsal bones 
(astragali and calcaneuin), I liie adult loiver jau\ tlie best preserved of any 
fossil ape lieretofore found, is remarkable for the absence of the simian 
shed, the reduction, in siJte of tiie premolars, the anterior convergence 
of the tooth rows (as contrasted witli the anterior divergence or parai^ 
lelism usually found in apes), the humanoid form of the mandibular 
condyle (not preserved in any other fossil ape), the Mat wear of the 
molar teeth as in iniin. The tarsal Ijones, ivheit compared with those 
of the chiiiipazizeei also show slight approximations toward the hiiinan 
type. 

The upper jaw of Prixonsnl is crushed and distorted so that it is 
impossible to determine the amount of its piognailiism. The nasal 
bones are very narrow and long and are pamllel as in ilie omtig. The 
nasal aperture is exceedingly narrosv. The canine is massive and pm 
jetting, Vmi the reduction in the lengtii of the tootli row^s and the excess 
of breadtii over length in preniolars and molars do not indicate a very 
protrusive face, ■niese new specimens of Proconsul agree in general tv ith 
an earlier Proconsul find of Leakey, which was described by Ho|>- 
wood, yet they show certain j>oims that recpiire a new estimate of this 
fossil ape's position. Instead of being ancestral to the thmipanzce, this 
fossil ape seems to have been nearer to the main ancestral line from 
whicli man ultimately was derived. It appears probable that the an* 
ccstral chimpanzee diverged from the main giant primate sitxk before 
the dilferemiaiion of the mote specialized Proconsul form in early 
Miocene times. 

We sltall see that the ffissil apes of South Africa developed in such a 
way as barely to miss the fuiman mark. Perhaps some of them hit itl 

I Uatcy. --A Mimmc Anihropoid MancISbtc Irom Rujinga. Renva '■ p M9 

Macinnes ‘ Noe« on (he F.a?it Mric^n Miorptie PrEmotw," pp Ht-I«l’ 
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The South African Man-Apes 

Jn 1925 Professor Raymond A. Dan of Johannesburg, South Africa, 
gave the name of Ausfrahpitbecus tifricanus to a fossil brain cast xiiad 
incomplete skull of .1 young anthropvoid ape found in a liroestone fissure 
deposit, of Pliocene or Lou'er Pleistocene age, at laimgs, near Kim¬ 
berley, in the Transvaal. The brain east Iras lost its covering bones, 
except the frontal, which is nearly complete. Most of the face is pre¬ 
served, with 24 teeth—the 20 milk teeth and the 1 perniaiicnt first 
molars. These molars begin to erupt in man at the beginrng of the sixth 
year and in apes someu'hat earlier. Probably the Faviugs primate was 
about 5 years old at the time of its death. Dart considered this specimen 
to be a new type of ape, nmch closer to man than any fossil form hereto¬ 
fore discovered and possibly in the direct line of human descent, .\fier 
fifteen years of lis-ely discussion of the stattis of this fossil by many 
anthropologists, Professor Dart resurseyed die sfiuaiion and was able 
to state: * 

Thus lotlay practically all comjietent authorities are agreed that .Auv 
iralopirhccus Is a gcmiinc and unusual fossil type: diat it is uUra-anthropoidal 
in status: that it is closely related to the Uiing anthro[x}ids hut is far more 
intimately related to a series of extinct humanoid Pleistocene creatures in 
.SoLiihern .Africa; and that, ivherc it ditlers from the lii ing aruinopoids, it has 
made small but absolute advances in the direction of niatikitKl, 

Tlie most recent j^alaeontohigit al and geological evidence suggest that 
ilie sandy patches in the Umestoue breccia that yielded .Atistmlopithecus, 
as well as remains of fossil baboons and other primitive animals, are 
more likely of Pliocene than of Pleistocene Age. tndecrlt Broom at¬ 
tributes this fauna to the Lower Pliocene. 

In cranial and facial measurements, Australopithecus most closely 
rescmhhs tl,c living Afi ici,n apes, especially ihe elu.i.pan/ee, bnt in some 
generalized characters recalls tlic orang. It differs from alE lining apes 
in excessive facial shortening; short, wide, unfused nasal bones; high 
nasal aperture, and robust mandible. In face, prognathism, and head 
form, there is a similarity to tlie cliintpanzee; in tlie vault, relatively high 
in comparison with its breadth, aiifl in niany features oF the low'cr jaw, 
the resetnblance is rat her to lire gorilla. If n like all contemporary apes 
except die mouniain gorilla, Australopithecus is dolichoceph.i.Mc and 
is [lumanoid in its highly archetl forehead and generally expanded 
cranium, die lateral contraction of die orbits under tlie forehead, the 

5 t>arc, "Siaiu» ol Aiwtralopiihwu*/' p, IT'S- 
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rotation of the face downward, and the lowering of the nuchal plane of 
the occipital bone (the area of the attachment ol the neck muscles). The 
last indicates an improved poise of the head, a slender neck, and (accord- 
ing to Dart) an erect l>ody and the plantigrade habit. However, we must 
be cautious in allowing for the fact that Australopithecus was a juvenile. 
Young apes have smaller brow ridges. higher foreheads, lesser jaw pro¬ 
jection. and a more horizontal and forward |>osition of the foramen 
magnum than do .adults of the sjiecies. In my opinion. Professor Dart 
still fails to make sullident allowance for the immaturity of his specimen. 



Fig. 44. Australopilhrcus africantis. 


The lower jaw resembles that of chimpanzees and orangs but differs 
from all apes in the massiveness of its l>odv. the eversion of its hinder 
angles, in reduced height and the verticality of the symphysis, and in 
widening of the mandibular arch anteriorly. The canine teeth are small 
and do not project alxive the level of the other teeth more than do thos<- 
of man; the incisors are small and almost vertical, not sloped as in apes. 
The milk molars are also small, and the permanent molars, although 
very’ large, are quite human in pattern. 

Keiih.* in a very elalxinite study o( Aiisiralopiihecus, called attention 
to the «oo,ied.out and orang-like profile ol the lace, which is inhuman: 
to the flat nasal liones. which recall those of the chimpanree. althotigh 
they are much wider: to the persistence on the face of the lines of the 
premaxillary sutures, which are visible in apes. I,tit disappear preco¬ 
ciously in man: and to the Rreat sire ol the |>ermanent first molars that 


• Keith, .Vne Discm’rrin, |>p. 57«II6. 



FOSSIL ANCESTORS AND COLLATERALS 285 

augiirs an adult dentition of a massiveness far exceeding man and the 
chimpanzee and approximating iliai of the gorilla. He considered the 
relation of palatal area to brain volume to be essentially apelike. 

The cranial capacity of .\usiralopiihecus, according to Dart, uas 520 
cc., and the range in adult forms is estimated at 518-733 cc. This virtually 
overlaps the range of Pithecanthropus, the lowest known fossil man. 
Adult .Australopithecids certainly had larger brains than chimpanzees 
and may have exceeded slightly tliose of the giant and lumbering gorillas, 
although the adult Taungs apes were probably agile, lithe, and not ex¬ 
cessively large. Dart considers that three areas ol the cerebral corie.x 
exhibit expansions that are of special significance in prehuman types. 
The parietal cortex is greatly enlarged beyond tliose ol living a|x‘s. so 
that the visual area has been thrust back to a humanoid jK)sition and 
the occipital lobes overhang the cerebellum in human Lashion. 1 he 
parieto-occipital asstn iation areas arc so profoundly different Irom those 
of living apes that Dart considers their development explicable only on 
the sup[X)sition that manual and pedal ex|H’riences have been ditferenti- 
ated as a result of some revolutionary’ divergence in the creature s habits 
affecting the hands and feet, such as the assumption of the erect jmsture. 

The prefrontal cortex shows a well defined, lower motor bulging and 
precentral depression, as well as a highly convoluted surface. I hese 
features connote greater manual dexterity, enhanced control of the 
orbital muscles, the masticatory muscles, and those of facial and vocal 
expression. The inferior ieni|X)raI cortex, though expanded, lags be¬ 
hind the other two. There are some indications of a development indi¬ 
cating improved understanding of sounds and enhanced intellectual con¬ 
trol of muscles concerned in maintaining balance during the perform¬ 
ance of designed movements. Yet the absence of a widening of the 
temjKiral lobe and of Icxrali/ed ex|xuision of the middle teni|X)ral gyrus 
indicate to Dart that .Ausiralopithcxus had not acc|uircd the |xjwer of 
speech. 

These deductions from brain casts are somewhat speculative, but there 
can be no doubt that the cerebral development of tfiis fossil a(>e w.as pro¬ 
gressive in a humanoid direction. |>erliaps particularly in its lateral 
compression and increased height. 

Dart makes the following inferences from the deposit in which the 
remains ol the l aungs ape were found and its assoc iaied animal contents 
and from his consideration of the anatomical features of this fossil. 

Australopiihccus was terrestrial, iroglodytic and predaceous in habit—a 
cave-dwelling. plains-fre<|uenting, stream-searching, bird-nest-rilling an 
bone-cracking ape, who employed dcjstruciive implements in the chase anc 
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preparation of his carnivorous dicL The variety ol the dietary: tortoises anti 
lizards, fresh-^vater crabs, birds' eggs, rock rabbits, rodent moles, spring hares 
and antelopes, is witness to the ultra simian agility and cunning ol the 
himter, . . . Only a methodical exploitation of eiery accessible source of 
food could render the existence of an ape in Ltiis untoward environment ol 
Bechuanaland possible; it involved resourcefulness, agility and rapacious but 
social instincts, such as are evidenced in minor degree by living South African 
baboons.^ 


More temperate in our Australopithetine entliusiasm tlian Dart, we 
nevertbeless must admit tliat here ivas a near-man (although still pre- 
dominatiily an ape) that failed of his destiny, it that was ultimately 
human. On the basis of teeth alone, it might have been claimed that 
.Australopitliecus was human. I lowever, ive in.u 5 i now admit that teeth 
do not make the man. although 1 am tntlined lo think that the loss of 
them may ultimately tmitiake him. 

The tumult and die shouting aliout Australopithcais had preuy ^vell 
died in 193b when l>r. Robert liroom. tlie eminent South African palae 
oniok^ist, decided that adult specimens of the same ape or an allied 
ty|>e ought to be obtained in order to settle the controversy about tlie 
status of this extinct primate, wdietliec an apelike man or a manlike sipf- 
In a couple of tuonths lie discovered in a limestone cave deposit at 
bterkfonteJn, atiout 39 miles norihtvest of [oliaiineshurgi a fairly com¬ 
plete cranial cast of an adult ape w'itli much of tJie liase of tlie skull .md 
the face, together ivith the molars and pretiiolars. Hr. Broom named 
this new specimen Plesimi/iTopits irnftsvtjaknsis (the Near-man of the 
Transvaal). 1 hen^ at [lie begimiing of 193W, a hoy brought Dr* Brcxim 
pans ol an ape skull broken out of the breccia on the farm Kroiiidraiii, 
in the same general v jemity, including, again, most of ihc fate and many 
teeth, with no little of the brainHcase, This fossil ape, also an adult, ivas 
christened Paranittropm johusm^ The two new fossil .ipes have not 
yet been published compktdy,* bui iheii reeih have been studietl in 
detail not only by Broom, but also by Dot tors Gregory and fiellman ol 


■e;b. 


* IJari. op, cit., pp. [77- 

* Ancoi-ilin.^ to ihr latBi Broom publJcsiiDn fctcjve<| tiy me (''Souili Africa's I'an in tfrc 

toiuuori Of [fie Problem of fbe Origin oi Man.' pp. the following (, i,ti inveLllor> of 

The new ape rmdt niaJr Isy him (tf. pp, 77-70); 

SUTftfoiUcio: 195G—Brain rasi, nn»i of skuii of Pieuaittfiroptis tratisiHiafrrim, [fat^ieni 
of E>a\ai rim of left aide of maiuiilile, 

f937-1yM—Maxilla of a female, masilla of ,>hl male; timny jvtiatcci teelh; paiti ol 
iwu brJin nits; Jew r>oi!fTanjal lwo«. (nthicimg Ussrat emi of a femur 
anti a curjiial Itoiie. 

Kromdraat: side of ,kun of a:lt,]! t^nrmihropm tob^tm: maiiahlc parts ol hn- 

menu, ulna. Au^jer Ixmw. 

1911—hart of inaodiblr of vonng child of same species; mllV: lecth. 
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New York, who visited South Africa especially to bring their odonto- 
logical wisdom to bear both upon these new discoveries and upon the 
earlier find. Dr. Dari's Ausiralopiihecus. Both of these new fossil apes 
are also of Pleistocene age—perilaps as late as the Middle Pleistocene. 

The brain cast of Plesiaiuhropiis is estimated by Broom to have a 
volume of aboul MO cc. only, although the spetrimen is that of an adult 
ape, probably a female. It is nuicfi shorter and relatively wider than the 
brain cast oE a large gorilla, especially across the frontal region. The 
temporal lobes* as restored in t!ie brain cast, are better developed than 
those of the gorilla* btit in actual size the brain is much smaller—no 



Fig. 15. .A, FiriianihTofmi tTansi/^at^nsiSf B, PaTfiathropm roinuftu. {Alter Gregory 
and Heilman.) 


larger than that of an orang-utan. The lace of Plesianthropus can be 
reconstructed provisionally from the ixirtions present in the type speci- 
men and also Eroin another right upper ]aw^ with many teeth in place, 
that belonged to a second individual. Plesianthropus liad moderately 
large brow-ridges and a remarkably long nose, concave in profile, with 
the nasal bones Haring interiorly almve a (]uiie narrow nasal aperture. 
The top of the skull lacked a l>ony Eront-to-back crest, such as occurs m 
aduh male gorillas and orangs; nor were the crests delimiting the aitach- 
riienis of the temjjoral muscles to the sides of tire skull rvell marked. The 
middle face was concave and ttie u]3per alveolar border e^ceaively 
prognathous and reminiscent of the orang. Most of the low'cr jaw is 
missing, but it must have been massive. 

The mt>st recent reconstruction of the skull of Plesianthropus. by 
Gregory and Heilman," differs somewhat from the earlier efforts of these 

* Gregory and ' Re^ twd a«on.5lriiciion of the Stull pf PlcJianthropill 
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students and from the figure used here to illustrate the specimen (Fig. 
45). Based upon additional data, the dimensions of this new model lie 
mostly between the anthropoid and human limits, whereas those of 
Bnx>m are chiefly in the anthropoid range. The revised model of 
Gregory and Heilman shows greater width across the parietals and in 
the minimum frontal diameter, a larger auricular (ear-hole to vertex) 
height, less protrusion of the face and jaws, a slightly longer face, and 
a wider nasal aperture. The orbits are somewhat larger than in the 
earlier Gregory-Hellman reconstruction. The facets of the upper canine 
and lateral incisor indicate an edge-to-edge bite, and the relatively flat 
crowns of the molar teeth a somewhat rotary way of chewing, as in 

man. 

No complete description of the second ape, Paranthropus. is yet avail- 

able. Broom estimates its cranial capacity at 600 cc. and states that its 
face is remarkable for forward jut of the malars or cheek bones. These 
are so far advanced that, if a ruler is placed across them, the remainder 
of the middle face is behind the ruler. The lower part of the upper jaw, 
al)ove the caninw and incisors, is remarkably flat, although protrusive. 
This is a specialization not heretofore found in any man or ape. At the 
same time, Gregory and Heilman note a general resemblance of the 
lower facial skeleton of Paranthropus to that of an orang-uun. The 
mandible of Paranthropus is extraordinarily massive, suggesting by com¬ 
parison with lower jaws of gorillas and orangs that this South African 
ape-man was a male. Although the fore part of the mandible is of un¬ 
equalled thickness, it is shorter antero-fxisteriorly than those of any fossil 
or contemporary apes examined by Gregory and Heilman. The prog¬ 
nathism of this ape was greater than that observed in any fossil man. but 
evidently less than is typical of apes. 

The canine iceih of PI«ianiliropiis are slender and short and not 
dagger-tipped as in modern female apes. The canines are not preserved 
in Paranthropus. but ihe socket and the root of an upper ranine show 
that they were also quite small and un-apelike. The up,)er premolars of 
Plesianthropus come nearest in size to those of Sinanthropus, the fossil 
man of China. They also resemble Sinanthropus premolars in having 
two roots instead of three as in apes—a step toward the reduction to a 
single fused root, characteristic of modern man. The pattern ol the 
upiKT premolars resembles the human condition in that the two cusps 
are almost equal in height, as contrasted with the ape form in which the 
outside cusp is much higher than the inside cusp. The lower premolars 
tn both of these apes have two roots and show a stage of development 
intermediate between Drvopithecus apes and early fossil human types. 
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The molars of these adult fossil apes from South Africa greatly surpass 
in size tliosc of tlic chimpanzee, of Sinantliropus, and of modern man. 
They are intermediate between those of the fossil Siwalik ape, Siva- 
pithecus. and those of the gorilla, and agree with both of those apes in 
that the third molars are larger than the first molars, the reverse of which 
is the case in Sinanthropus and in most fossil and all mcKlcrn men. The 
upper molars of the South African fossils have obtusely conical cusps that 
wear down into gently rounded surfaces as in man, which are unlike the 
sharply pitted wearing surfaces of these teeth in gorilla and chimpanzee. 
These latter apes are provided with more pointed molar cusps. The 
lower molars prwent typical Dryopithecus patterns, but with 6 cusps, as 
are found in certain human teeth but rarely in apes. The reconstruction 
of the palate of Plesianthropus shows that the dental arches (Iiveigei 
somewhat posteriorly, making its shape slightly paraliolic as in typical 
men, and not U-shaped as in apes, with the tooth rows converging 
posteriorly. Altogether, the dentitions of these ajxrs with reduced canines 
and lowered cusps of the grinding teeth suggest a diaiige from the 
frugivorous habits of modern apes to omnivorous diets. The present 
apes use their tusk-like canines to pierce and hold tough fruits, bamboo 
shoots, sugar cane. etc. and their sharp-crested molars to chop this toug i 
vegetable food into small bits. Primitive men use their sharp canines 
and incisors to hold and tear, and their llaKTOwned molars to grind up 
flesh, small Ixmes. and grain. Dart suggested that his .Australopithecus 
killed baboons and broke open the skulls to eat the brains, since many 
broken skulls of fossil baboons were discovered in caves about 1 aungs. 

Gregory and Heilman conclude that the South African mamapes 
were derived from the Dryopithecus Sivapithet us stock of the late Terti¬ 
ary of .Asia and Europe and are l>oth in a structural and a genetic sense 
the conservative cousins of man. Broom thinks that the Australopithe- 
cinae and man both diverged in Pliocene limes Irom a common ancestral 
ape stock from which previously the Siwalik anthroixuds and the an¬ 
cestors of the gorilla and the chimpan/ee had branched off. Gregory and 
Heilman are much impressed with certain resemblances between man 
and the orang-utan that also ap,>ear in the South .A rican fossil antlirc^ 
poids. They think that these may well be explained by a rapid and wide 
divergence of both orang and man from a chimpanzee-like ancestor and 
the supposition that the Australopithecinae are late Pleistocene survivors 
of the common stock from which man. chimpanzee. 
derived and hence retain many of the ancestral characters in the 

orang as well as in man. This theory does not seem to me to clarify 
matters to any appreciable extent. 
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Although these Pleiitocciie apes of South Africa are undoubtedly 
much closer to man than any existing or extinct subhuman forms here^ 
tofore discovered, they lacked tlie brain overgrowth that is specifically 
human and perhaps should be the ultimate criterion of a direct ancestral 
relationship to man of a Pliocene precursor. Because they lacked brains, 
they remained apes, in spite of their liumanoid teeth. Since the Austrato- 
piihecinae died otu in Africa, while the gorilla and the ehiinpan:2ee 
survived, it would appear that a thorough*going ape is better than half 
a man.^ 


Pitheamtkropiis Erect us: The Low-Broii^ Who 
Took a Chance on the Ground 

The tropical island of Java is a severed portion of the ancient main¬ 
land of Asia. Today it is one of the most densely populated areas of 
the u'orld, and in geologically anciciu times it was the iioine of some of 
our hardly human ancestors. The great islands of Sumatra, java, and 
Borneo are the remains of a sunken continent called Gondwanabnd, 
the most of which was submerged before tlic elevation of the great Cen¬ 
tral Asiatic Plateau. The orang-utan dtvells now" in Sumatra and Borneo 
but formerly was at home also iu Java. The gibbon is found in all three 
islands. 

In ISfH)-l351, Dr. Eugene Duhois, later Professor of Geology at the 
Univ'ersjty of .Amstcrdanit discov'ered in j[ava v'arious remains of higher 
primates w"hich he attrilnited to a being called Pithcaxnthropus erecius 
( the elect ape-man ). No further hnds of this type occurred in jav'a 
until w"hen Dr. G, H. R. von Koenigsw^ald, a most able and ener¬ 
getic palaeontologist of the Geological Survey of tlie Netherlands East 
Indies, matle the First of a series of important ibscoi'eries resulting from 
an intensi% e search he had begun in the previous year. Subse(|uent finds 
have come thick and fast. Before listing and describing the reinains now 
attributed to Pithecaiitliropus erectus, it is necessary to consider the 
sequence of geological strata and fauna that recent researches have es¬ 
tablished in Central Java, 


T Although all and iimdry Ininiart %t:icnth» have (hemwtvci uiN^n ilic relation 

of ihc Auslralopahflcinat, no one seems lo have chooKht ii wonh while in give ihcm a chance 
|o preaent their own viewj, Hrrc they arc—righl off ihc onijadward; and in poetry {of a 
human soit): * 

dried an angry ihe-apc from Transvaal, 

Though old llrx ior Broom had tlic gall 
To cliriitcn me Flcsi- 
anthropus, its easy 
To icc Cm noi human at all. 
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STRATIGRAPHY OF JAVA* 


Age 

Zone 

Fauna and Industries 

Holocene 

Recent 

Sampoeng 

Present day 

Neolithic, but with extinct mammals 

Upper 

Pleistocene 

Ngandong 

High level terraces of the river .Solo. Highly specialired Stego- 

don. Elephas. Hippopotamus. Solo man with Upper Palaeo 
lithic industry 

Middle 
Pleistocene ^ 

Trinil 

Middle Pleistocene fauna: Hippopotamus and Stegodon highly 

deseloped. Elephas namadicus{f). fossil monkeys, gibbon, orang. 
Pithecanthropus erectus, crude stone implemcnu 


Djetis 

Rich Lower Pleistocene fauna: Epimachaiiodus, Fetis, Hyaena. 

Rhinoceros, Hippopotarnia. Homo modjokertensis 

Lower 

Pleistocene 

Kali Glagah 

Merycopotamus absent; typical fossil. Mastodon 

'I'ji Djoelang 

Typical Siwalik fauna: Merycopotamus. Hippopotamus, lirst 

appearance of Stegodon, a primitive elephant 


Tji Sande 

First land mammals in Western java; other |>aris still sub¬ 
merged 


a resiiU of joint stutli« by Dr. von Koenigswald and Dr. Franz 
Weidenreich the following finds are now attributed to Pitliecanthro- 
pus or to allied humanoid forms: • 


1. Skull cap of Trinil (Dubois. 1891) Pithecanthropus I 

2. Mandible of Kedung Brubus (Dubois. 1890). Pithecanthropus, man 


3. fuvenile skull of Homo modjokertensis, (Geological Survey, 1936) 

4. Mandible of Sangiran (v. Koenigswald, 1936) Pithecanthropus, man 


dible B . ..• n n 

5 . Skull of Sangiran (von Koenigswald. 19S7). '’‘"'f™""™?'"' 

6. Skull fragment of Sangiran. juvenile (von Koenigswald. 1938). Pithe- 

Skull III ,no«v o-I 

7. Maxilla and skull fragment of Sangiran (von Koenigswald. 1939), Pithe¬ 
canthropus, Skull IV {Pithecanthropus robustus, Weidenreich) 

8. Mandible of Sangiran (von Koenigswald. 1939), Meganthropus palaeo- 
iavanicus, female, (possibly ape). 

9. Mandible of Sangiran (von Koenigswald. 1941), Meganthropus palaeo- 
jai'anicus, male. 


Pithecanthropus /, a skull cap. was found by Dr. Dubois in a bone bed 
in the east bank of the river Solo, which rises among the volcanic lulls 
of central Java and flows northeasterly toward the sea. The deposit has 
now been determined to belong to the Trinil zone (cf. outline above), 
which is Middle Pleistocene. In addition to the top of the skull. Dulwis 
found here three teeth and a left thigh bone. Dr. G. S. Miller, Jr., has re 


•Von Koenigswald. "SiraiigTaphy of |a%a. pp- 24 52. , uvi.imrridi 

•Von Koenigswald and Weidenreich. “Piihecanihropus and J.inanthropus . Weidenreich. 
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tcntly shoivn that these are the teeth o[ a lossLI orang-utan. The skeletal 
parts were scattered over a distance of 46 feet an<l do not represent a 
burial, hut bones ivashed into the deposit by the river. Dubois considered 
that teeth, skull cap, and thigh bone were parts of a single individual,. 
The femur is estimated by Dubois to liave belonged to an animal that 
stood 5 feel. 8 inches fl.70 meters), and vveighed about 154 pounds. 
There is nothing simian about this straight and slender thigh bone^ 
which is quite unlike the short and massive lemora of the present great 
apes. A convexity or swelling on tire posterior surface just above the 
knee joint (llie popliteal region) is reminiscent of the condition found 
in the femur of the gihbem hut may also be observed occasionally in 
the thigh bones of modern man. The marked dtvdcipmeni of tlie linea 
aspera (the longitudinal ridge on the back of the femur that allords at- 
taclmteni for tlie extensor intiscle group) indicates an erect pf.>situe. 
Many years after the original discovery, t)til>ois reported upon jjortions 
of hve other femora that he had found in Iiis early Java explorations, 
which lie also attributed to Pithecanthropus. Von Koenigstvald and 
Weidenreich doubt the attribution, both of the original Trinil femur 
and of the subsequent spcelmeirs, to Pithecanthropus, principally be¬ 
cause tfiey differ from seven femora belotiging to Sinantltropus, the 
clrwely akin fossil man of China, in lacking platymeria (a front-to-back 
Rattening of the femur just below the lesser trodianicr) and a poor de¬ 
velopment of the pilaster (the median posterior ridge of the bone), 
both of which features are constantly found in the Sinanthropus fenionn 
'rhe alleged Pithecaiuhrtipiis femora are in all respects like those of 
modern man. In anv event, these modern students of Piihecanthropu.s 
agree that this primate had an erect posture, because the foramen mag¬ 
num in spec imens reco\ercd is in the modern human position, cvell for¬ 
ward on the skull base. Thus, since the adjective trtcins, as applied by 
Dubois, seems to have been jusiified. it makes little difference whether 
one or all of the femora found by Dubois actually belonged to Pithecan¬ 
thropus. My oivn opinion is iliat the original Trinil femur probably 
went with the .skull of PiV/recctnlAropus /. Phe differences betsveen the 
. skull and teeth of Pithctantbropus and Sinanthropus are siifftcicnt to 
permit their femora to exhibit also certain divergences. 

The skull cap of Piilti‘ranthTo}^ins I shows markedly simian features. 
It is 1S4 mm. long, and the maximtim breadth has to be estimated+ 
since this diameter would occur low down, in a position below the p,art 
of the skull cap presened. Keith thinks the maximum breadth was at 
least 1.S5 inni,. and von Koenigwald estimates it at 14,6 mm. If w e accept 
the latter hgiire, the length-breadth index is 7H,80—intermediate be- 
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iwccn the long-narrow and sliori-broad cranial categories. The actual 
length of the brain cavity in the interior of the skull cap isal^)Ut 154 mm., 
so that 30 mm. of the total skull length is l>one. The brain space is then 
84 per cent of the length, as against 92 per cent in modern man and 
73 per cent in adult male gorillas, according to Keith. 

The vault of the skull is remarkably low and apelike. Keith orientated 
it on a horizontal plane running from the iunciure of the external jjor- 
tion of the brow-ridge and outside orbital rim (the fronto-malar articu¬ 
lation) to the lower and hinder corner ol the parietal bone (the mam 
ixirtion of the side wall of the skull). .Above this line, the vaults of the an- 
thropoids rise from 50 mm. to 60 mm. In Pilhecanthropus I, the height 
above this plane is 74 mm., but in average skulls of modern man the 
elevation is afjout 100 mm. In all human skulls, the highest i>oini of 
the skull vault varies from 1.5 to 2.5 inches behind brc'gma (the |K>ini 
where the transverse and longitudinal sutures meet in the top o i le 
skull vault), but Pithecanthropus shares with the anthropoid ai>es the 
peculiarity of having the highest point of the skull just at bregma. The 
elevation of the post-bregmatic region is caused by the enlargement o 
the parietal lobes of the brain, which are association areas and centers 
controlling voluntar> movements. It ap|>ears that these areas were 

poorly develoi>ed in the Java fossil. 

The forehead of Piih'eeanthropm las little elevation and the supra¬ 
orbital ridges extend straight across the frontal Intiie in a simian bar 
or torus. The temporal crests of modern man diverge as they paw up¬ 
wards: those of aiithroiioids converge at the vault, while those of Pit le- 
caiithropus are nearly parallel, as in young apes. The minimum width 
of the forehead is only 84 mm., which is much below tbe average of 


modern men’s crania. i c. .1 ^ 

In this Java specimen, the attachments of the muscles that haft the 

skull to the neck rise high up on the occipital bone, nearly reaching i s 
apex, which is called lamiKla. In anthro,ioid aiies. these attachimnts 
rise alKive lambda, but in modern man they fall far lurlow tt The l ead 
of Pithecanthropus was thus set upon his neck in a ve^ apelike ni.an.i« 
such as has not been observed in any human type. The ^ 

of the skull have l«en calculated at 914 cc. Keith ays 
capacity ol orangs, gorillas, and chimpanzees ranges from 2- 0 to 610 cc. 
Human racial means of cranial capacity vary setween a )o - 
l.a00 cc. very small-brained man ol py^.y stature may ^ 

not much more than 900 cc. in contents. But die brain size ^ 
throptis falls below tbe limit ol normal individual human sanation, 
is intermediate in size between buiuait and anthropoid ranges. 
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A rough idea of the characteristics of a fossil brain may be gained 
from the plaster cast of the interior of the skull. Such an endo-cranial 
cast bears upon its surface impressions of bony ridges on the inner walls 
of the skull, which are guides to the topography of the brain. The con¬ 
volutions of the cerebrum do not come into contact with the skull walls, 
since the brain coverings, and. to some extent, the cerebrospinal fluid, 
interpose. However, a number of ridges and depressions of the skull 
walls do corres|xjnd to and define brain areas, so that the cast not only 
outlines the general shape and proportions of the brain, but even per¬ 
mits the anatomist to distinguish some few blurred details of pattern. 

The frontal lobes are the latest acquisition of human brain specializa¬ 
tion. In Pithecanthropus they are much smaller than in man, but larger 
than in the gorilla. The inferior convolution, identified as the area of 
speech, is distinguishable. The left frontal lobe of the brain is some¬ 
what larger tlian the right, indicating that the Java primate was probably 
right-handed. The parietal lobes are emphatically expanded in com¬ 
parison with those of the gorilla but distinctly inferior to human de¬ 
velopment; the occipital lobes also show an intermediate status. Tilney 
deduces from a study of the endo-cranial cast that the following ad¬ 
vances from a lower primate stage are found in Pithecanthropus: *• 

1. The development of more extensive kinesthetic and motor capacity 

2. The assumption of the erect posture 

3. I'he freeing of the hand for manual performances and the inception ot 
unidexterity 

4. The expansion of visual and auditory sensibility 

5. The deselopment of speech 

6. rhe establishment of human {>ersonality and the higher psychic faculties. 

The skull of Pithecanthropus II, together with a part of a lower jaw, 
was found in the deepest part of the Trinil stratum at Sangiran, st>me- 
w'hat north of the Solo river, in 19.37. Van Koenigswald had shrewdly 
established a fixed price for each fossil brought in to him by natives, 
but in this case the defect of the policy was revealed. The finder of the 
skull broke it up, either through ignorance or through guile, and brought 
von Koenigswald only one fragment. Subsecpient pieces were brought 
in, one by one, later, and each was paid for separately, but important 
portions of the skull may have been lost in the process. .Altogether some 
30 fragments were recovered. Mtist of the skull vault is present, except 
the right side of the frontal Ixme, but the face and a large part of the 
base are missing. .All of the sutures of the skull vault are obliterated, so 


>*TiIncy, The Brain, Vol. II, pp. 88S-884. 
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that the specimen must be judged to have been fully adult. This skull is 
slightly smaller than that of Pithecanthropus I, but otherwise the speci¬ 
mens are as nearly alike as two peas. The posiorbital notching or con¬ 
striction, the apex of the vault at bregma, and the other typical features 
of this early fossil man are all present. The second specimen is only 
alxmt 180 mm. long (according to Weidenreich. 176.5 mm.) and aliout 
110 mm. wide, but the bones are extraordinarily thick. The inner length 
of the brain case is 82.22 per cent of the outer length, and the external 
length-breadth index is 77.78. 

The temporal bone, missing in the type specimen, is well preservec 
in this second example. The glenoid fossa (the socket in the temporal 



Fig. 46. Pithecanthropus erectus male. (After Weidenreich’s reconstruction.) 


bone that lodges the condyle of the lower jaw) is excavated as in man 
not flat as in apes. In Pithecanthropus 11, the mastoid pre^esses. to which 
are attached the muscles that turn the head, are worn off. Ueidenreic 
states that they were undoubtedly present, though small, as is usual in 

The cranial capacity of this skull is only 750 cc., as contrasted whh 
al>out 900-911 cc. in the hrst Pithecanthropus, l^o^h specimens were 
probably females, and it seems likely that a male skull wou some- 


The Imver jaw fragment from Sangiran {Pithecanlhropus, Ntandi- 
hie B) was collected in the absence of Dr. von 
to have come from the Trinil rone that yielded 

consists of the greater part of the right half mmus the and 

(the vertical branch behind the dental row). The second premolar 


«» Weidenreich. Skull of Sinanthropus, p. 65. 
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all three molars are preserved in their sockets. Tlie jaw had been em¬ 
bedded in conglomerate and was thoroughly fossilized. The alveoli, 
or sockets, of the first premolar and canine are present, although filled 
with a rock-like de|>osit. and it may be deduced that the canine was 
neither unusually large nor projecting to any great extent. The second 
prcmolar is a ver> large and apelike tooth but closely comparable 
with second premolars found in Sinanthropus, the fossil man of China. 
The combined length of the three molars is about 40 mm._consider¬ 

ably greater than that found in any other fossil man and almost as 
great as the length given by Ciregor)’ for orang molars (42.4 mm.). The 
molars increase in size from the first to the third—contrary to the 
case in modern and most other fossil men and in accord with the in¬ 
crease from front to rear obser\ed in some Dryopithccus fossil apes 
and in the orang-utan. The first molar has five rounded cus|>s and. 
though of very great size, is human in that it is broader than it is long 
the reverse of ifie condition in most ape teeth. The sc-cond molar is 
alx)ut as broad as it is long and seems to liave had five or six cusps, but 
a has been erixled to such an extent tfiat tlie exact details of crown 
pattern are obscured. The third molar is of a size almost unprcctxiented 
m man and much longer than it is broad (index 86.2). .Altogether these 
huge teeth present a mixture of ape and human characters, and the 
progressive increase of the molars from the front to the back is ver>' rare 
in man. Although the chin region of the jaw is missing, it can be inferred 
from the bmly of the bone below the premolar that the d.in was absent 
and the symphysis sloped sharply backivard. But there was no simian 
shelf (cf. p. 167). The small fragment of a Pithecanthropus mandible 
discovered by Dubois at Kedung Brubus. 32 miles from Trinil. in¬ 
cludes a bit of the run. the first premolar, and the socket of the canine. 

It a.giecs in character with the larger fragment found by von Koeni-s- 
wald and adds little to our knowledge of Pithecanthropus loiver jaws. 
Since the mandibular fragment from Kedung Brubus is a part of a 
much shallower jaw than the Sangiran fragment, it is probable that the 
former lower jaw belonged to a female and the latter to a male On the 
whole, the characteristics of these jawfiones arc primitively human rather 
than apelike. 

The skull fragmem ol Pithecanthropus /// was also toiind in the 
vicinity of Sangiran. It has not been fully descriheH hut seems to consist 
of the larger part of the right parietal bone and almut half of the left 
parietal of an immature individual. .Along the middle line of the skull 
where the two parietal tiones meet in the sagittal suture, there is an 
elevation like the ridge-pole of a rool. This sagittal elevation appears in 
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Other Sinanthropus and Pithecanthropus specimens and is common 
enough in modern skulls of small cranial capacity. It is not a simian 
feature. 

Pithecanthropus IV consists of most of the posterior half of a skull 
(the most massive prehominid skull ever found, according to Weiden- 
reich), including the hinder part of the base, and an upjier jaw (maxilla) 
with all of the teeth in place except the incisors and the last two molars 
on the left side. This upper jaw is very 
large but not so prognathous as might 
be expected. The lower part of the 
nasal aperture is preserved and seems 
to be of a primitive human type— 
broad with poorly defined lower Ijor- 
ders and a rudimentary nasal spine. 

The roof of the palate is smooth, as in 
the a|)es. The teeth are huge, and the 
molars increase in size from front to 
back, .as in the lower jaw. Here, for the 
first time in fossil man, the upper ca¬ 
nines of both sides are separated from 
the lateral incisors by a bro.ad dias¬ 
tema, or gap, the width of which on 
the right side is about G.2 mm. (as against 6.8 mm. and 6.2 mm. in male 
orangs). This gap in apes ordinarily permits the interlocking of the 
canines, since it receives the point of the lower canine. The canine pre- 
serx ed is much xvorn, but it must have protruded to a model ate extent. 
The first upper premolar has three roots as in apes, and the second is 
larger than the first—another simian feature. The up|K.*r dental arch 
was com|>aratively long and narrow, but the tcxith rows diverged back¬ 
ward as in man. The patterns of the upper molars are obscured by wear 
and no detailed description of them is available. The single lateral upper 
incisor present is shovel-shaped (the back is hollowed out), a feature 
common in modern man, especially in Mongoloids. The back of the 
head of Pithecanthropus IV had been caved in by a blow with a club 
or stone weajion, when the lionc was fresh. The individual, who from the 
size and thickness of the skull must have been an adult male, thus came 
to a violent, but possibly not untimely, end. .\’o full description of this 
hinder portion of skull vault and base is available, but it is stated that 
the fxxipital torus is pronounced. There is a keel-like saggital crest coin- 
|X)sed of more or less isolated knobs. From published drawings it appears 
that the glenoid fos^ie were human and bounded anteriorly by well 



Fig. 47. Pit hecatuhi opus erectus 
male. (.\Cicr Weidcnrcich’s recon- 
biructiun.) 
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developed articular eminences; the tympanic plates were also human in 
conformation, the mastoid processes quite well developed, and the fora¬ 
men magnum in a modern position—well forward on the skull base and 
not sloped from before upward and backward as in apes. An erect posture 
is again indicated by the occiput and skull base of this specimen. Because 
of its giant size, diastema, and smooth apelike palate. Weidenreich has 
some doubt that Pithecanthropus IV belongs to the same group as I, 
II, and III. (Compare .Addendum, pp. 414^21, for new data.) 

The infantile skull cap called Homo modjokertensis was found in a 
small, shallow excavation in the Djetis zone, which underlies the Trinil 
zone. It is. therefore, attributed to the Lower Pleistocene, whereas other 
Piihetanthropus material is Middle Pleistocene. The skull was imbedded 
in sandstone and thoroughly fossilized. The Ixjnes are so thin that it 
must have been recovered from the place where its owner died; any 
washing about of the bones would have disaniculated them. The skull 
cap only is preserved; facial parts and teeth are missing. The brain<ase 
is only 138 mm. long and about 115 mm. in its greatest width, when allow- 
ance has been made for broken parts. Thus, the length-breadth index 
would be about 83.4, making the skull brachycephalic or round-headed. 
The height of the skull cap from the ear holes is 62 mm.—exactly the 
same as that of the adult female. Pithecanthropus I. In this infant st>eci- 
nien. guessed to be about 18 months old. the forehead appears to Ik* 
steep, not sloping, and the brow-ridges are undeveloped. Vet measure¬ 
ment of the angle of the frontal bone reveals that the forehead has less 
of frontal elevation and more slope than is found in modern men of 
such tender age. .Again, although the brow-ridges are undeveloped, there 
IS a marked notching of the region behind the outside of the orbital 
rim (a so^alled jjostorbital constriction), which is completely lacking in 
modern infantile skulls and gives sure piomi.se of the sharp narrowing 
of the forehead behind the supraorbital bar, or torus, that would have 
developed during the later phases of growth, had these occurred. In 
the cranial vault, where the corners of the frontal halves and the parieials 
meet, and in similar positions in the temporal and occipital regions, there 
are always to lie observed in infants the so-called fontanclles. These are 
irregular gaps covered with membrane where the corners of the bones 
have not yet ossified. In this infant specimen from Java, the fontanelles 
are much smaller than would l>e expected in a skull of such tiny size and 
tender age, and furthermore, the sutures are more advanced in their 
development and state of ossification than is typical of an infant under 
two years. In the modern baby, when the fontanelles have closed during 
the course of the second year, the size of the brain is such as to make 


FOSSIL ANCESTORS AND COLLATERALS 


2^7 


the skull much larger than that of this liidc hjssi! Javanese. Tlic gkuoid 
fossa in the temporal l>ont% vvliich lodges the condyle of the lower jaw* 
is quite liuniian in fornip but funher advanced in ossificaiiun than would 
be expected in so young a subject. Altogether die small si^e^ precocious 
ossification^ incipient postorbital constriction^ and other features of this 
infant skull seem to justify von Koenigswald's conclusion that it is, in 
fact, an infant Pitltecaiitbropus.” 

In the many yeats when Pithecanthtopus was represented only by the 
original finds of Hulxiis at Trinih there was no little controversy about 
the status of this a^^elike anth at the same time, humanoid primate^ Diu 
hois at first considered it truly intermediate between man and the apes. 
Strangely enough, in his old agCt w'fien the imiJfjriant suijsctptent dis¬ 
coveries of von Roenigsu-akl had coticlustvely established tlie primitive 
human siaiiis of Pithecanthropus, Dubois, the original finder, swung 
over to a view earlier favored by a nuuiljeT of anthropologists; tliat the 
java fossil w^as only a gigantic ape allied to the gibbon. I his piisition is 
now completely untenable* Pithecanthropus seems to have been an erect- 
walking primate with a hraiii that in sii-e and conformation had far 
surpassed tiiat of aity knoivn fossil ape and was more human than simian* 
Although the dentition and morphology of the skull show a mixture of 
antluo|Xud ape and liinnanoid characteristics, the scales are tipped 
strongly toward the human side* The face was projecting and chiiiless, 
the Hose broad and probably low-bridged^ but quite unlike that of an 
ape: the jaw's were massive and equipped with lormidable leetlu but not 
tusk'iike canines. Above ilie orbits was a massive transverse bar of bonet 

oThc ianhtn- erf the PeilxMly Stnwinti has passcii on to me a crumptfc! bit of pa|H:r that 
tic pkkHi np from the door in froJU of Ulc caw iti which ihe t;lH of tKc Cerhtvartthropiis 
is on cKhibiCLOii. lie sa>s ihai tw noiited frusiratctl lookio^ Raiklilfc ituJcnt ^'isi- 

fully 311(1 prolongcillj at ihLi ease and he ihuiki ihe may have w,rit[eii ihis piiiahk cllori: 

OOF. in JIOMU l01IF-JtTlKlt?(4[S 
Voong PUliy from vouf njetu lied 
You raise a scarteh htifoan hciitl. 

Wicli all in sofi sEXJis cMsifictl 

Anti siicure^ clnsctl that sUoulrt gape wide. 

Voor markett poacorhiiil (oostriciion 
Wciuld tlcarty justify ptftiktion 
Thai had you lived lo breed your kind. 

'1‘hcv ivoiiJd have had the childish mijnij 
That fcedi upon ihe conik strips 
Ami ixads with inovcincnts of ihc lips. 

They would have liad no need for hraccs 
To warp ihcir teeth Into their placM— 

Eijnipped for grnefal mastication 
And tvoi progiessive ediicai ion. 

In place of IjrnWS 3 boOy loruj, 

And no ideals vlth wh ich to bore ui. 
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behind which sloped the exiguous forehead to a very low-crowned. 
gable*shaped vault. The upper part of the brain-case was narrower than 
the base—a very apelike feature. The back of the head, with the lower 
portion shelving sharply downward and forward, was buried in the neck 
muscles attached very high up along another tranverse crest or bar. The 
archaeological evidence shows that primitive stone implements occur in 
the same geological strata in Java that have yielded the ape man. It 
seems highly probable that Pithecanthropus was already a tool-user. It 
also seems probable that the Javanese specimens of Pithecanthropus 
represent the late survival into the Pleistocene of an archaic type that 
must have come into being at least in the Middle or Upper Pliocene. 
Java was a refuge area where out-moded fauna lasted for a longer time 
tlian in continental centers, since, by their isolation, they escaped com¬ 
petition with more progressive and more highly evolved forms. An 
anatomically advanced and virtually modern form of man may well have 
existed in Europe when the apish Pithecanthropus still reigned in Java. 

.As yet undestribed. except a few casual references to it by Weiden 
reich,* is the fragment of a human mandible with three teeth in sitti, 
discovered in 1939 in the Sangiran district of Central java, from which 
the more recent Pithecanthropus finds have come. It is much larger than 
that of any a|>e or fossil man heretofore recovered. Yet it is distinctly 
human in character, and von Koenigswald has proposed for it the name 
Megauthropus palaeojnvauicus (which is certainly big enough for a 
giant). \\ eidenreich says that the mandible and teeth are much too 
large to belong to Pithecanthropus IV, and their presence proves that 
several ty|)es of early hominids lived in the Far East, some of which ex¬ 
ceeded in size and massiveness «)f their cranial bones all forms hitherto 
known. The chin region has a humanoid cross-section and the first in¬ 
dication of a mental spine; the enormous teeth are uncpiestionably 
human. W eidenreich thinks that this new java discovery makes it prob¬ 
able that the huge Gigantopithecus lower molar found by von Koenigs¬ 
wald in South C.hina, which is even larger than the new Java Sangiran 
teeth, should be assigned to a human, rather than an anthropoid, owner. 
(Cf. .Addendum, pp. 41-1—121.) 

Sinanthropust 'Phe Earliest Connoisseur of Human Braitts 

In the middle twenties there was a great ballyhcx) sent out from cer¬ 
tain scientific (quarters about Central .Asia as the birthplace of man. 
Explorers penetrated the Gobi desert with the avowed intention of 
*• VVcicIcnrrich. op. nt., pp. 216. 224. 229. 
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findine man's earliest ancestor and returned in triumpli with the eggs of 
dinosaurs. Tliev promised men bm delivered eggs. However, the great 
.American pid.Hc was satisfied, altliougli sonic antliroi»logists betaine 
skeptical of tbe reality of this central .Asiatic cradle of mankind. Never¬ 
theless. from 1927 onward, until the Japanese tKcupaiion of Peiping 
arrested archaeological excavations, a succession of dtscovcr.es of one 
of the most ancient types of man took place in the neig t lor uxk o 
Chinas ancient capital. In the history of human evolution, these finds 

arc of the ver\' first order of importance. r'l • 

Choukou.ien is a town about SI miles southwest of ciping. China. 

I. lies a. the foot of the western hills of the Chili plain, where the 
Ordovician limestone has been tpiarried in large masses to supply nu 
merous lime kilns. In the limestone, fossil beds h.ave been 
mostly in the periphery of a small hill. 00 meters high, where clefts o 
caves have lK.en filled up with de,»si.s of retl clay and angular pieces ol 
the rock. These de,»si.s have bet oine so hardeimd Ij^y ” "'".rs ir 
liltrations that they usually remain in pkace .as solid dykes after 

rounding limestone has been quarried away. 

The first finds of fossil • bominid" teeth in these de,«is..s occurred as 
early as 1922. and in 1927 Professor Davidson Black, of Peking I nion 
Afedical College, recognized the importance ol the feature of a lower 
molar tooth discovered h. si/ii. and announceci the » 

new genus of man. Si„ou,l.ro,.us J,e*i..e«.«.<. Intensive « » » 
the various sites were begun, and 1929 revealed the hist, almost com- 

picte, hrain-case of Sinanthropus. • i ,ui«rin;nrd 

The age ol the dep<«i.s in the caves or fissures is largely de erinined 

by the launa. The strata that have yielded Sinanthropus skeleul r^ns 
and tools are apparently Middle Pleistocene to l.ower Pleistocene. The 
•infmals in the clef, deposits seem to be the s.me from top to Irnttom an. 
tuTul a 1 .!; beaver.rprimitive water buffalo, a deer -h- -I 

jaws and short, flattened antlers, as well as 
rodenu. and other mammals. This fauna .s .,u..e 

f Cl I cArviic oeriod. wh ch is characteri/ed by ilic woolly 

fauna of the so-called l.oe».C Fwr.oa m,„n.o.h. and other 

rhinoceros, the spotted hyaena, tlie Inscin. me 
animals. The fcessic fauna is Middle and Upper P 
Choukoutien cave fauna is identical with ‘ 

assigned to the Tower Pleistocene and the Up|Kr Pltocene. althoug 

tlie most archaic forms arc not found at C .. profy*. 

The earlier Sinanthropus fincU were competen I'' 

sor Davidson Black, whose ^role-Vmnz 

die age in 1934. toriunaiely. he was sutcecoc y 
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^Veidenrekh^ an experienced and distinguished physical anthropologist, 
who has studied the buT Sinaiuhi'opus material most exhaustively and 
quite admirably. 

In 1938 tlif rminber of individuals in the Sinanthropus collection was 
approximately most of them represented by teeth, jaw fragments, 
and odd bits of skulls. Six skulls have tise vaults more or less preserved. 
About 40 per cent of the individuals represented u'crc children up to 
the age of 14 years. Three skulls may ha\'c belonged to persons under 
30 years, three within the age range of 40 to DO years; one fragmentary 
skull may have been that of a really old w^oman. 

The Sinanthropus skulls are somervhat larger than those of the Pithe- 



Fig. IS, Smnnihropu^^ ptkitmnsis female. (Aher Weidenrtich's rcconstruetlun.) 


canihropus people, hut much the same in fomi. \V eidenreicli calculates 
the range of cranial capacity in Sinanthropus from 850 cc. to 1300 cc*. 
with an aierageof 1075 cc. The cranial capacity of three Pithecanthropus 
skulls, according to the same autlior. averages 8fi0 cc. The maximum 
lengths of Sinanthropus skulls range from lfi5 mm. to 205 mm., with an 
average of 194 imm, which is prohahly considerably above the Pithe' 
canihropus mean. T lic average maximum breadths of Sinanthropus 
skulls apparently vary from about L37 mm. to 143 mni,, and these again 
exceed those of the two Pithecanthropus specimens. The greatest 
breadth of the skull vault iu Sinanthropus is low down cm the side walls 
of the skulls, just above the ears^an apelike feature. Total height of 
Sinanthropus vaults is about 115 mm., against about 10,5 mm, in Pithe' 
canthropus. The length breadth index of Sinanthropus skulls averages 
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72.2, which is very long-headed, as are also the majority ot fossil and 
modern human skulls. 

The Sinanthropus forehead is receding, but there is a distinct bump 
on the frontal of most specimens that is missing in Pithecanthropus. The 
heavy, projecting frontal torus is separated from the forehead by a dis¬ 
tinct furrow, also lacking in Pithecanthropus. .\ prominent ridge or 
sagittal crest runs down the middle of the skull from front to back, and 
on either side the parieials are flattened, giving a gable-shape to the 
vault. This same feature occurs in Pithecanthropus and in some modern 
skulls, notably those of Hskimo and Australians. There is also a well 
developed occipital crest or torus, which not only extends across the 
entire oicipital bone, but also is prolonged into the lateral mastoid 
region and is continued in a supramastoid crest. The frontal and occipita 
tori and the sagittal crest are a part of a reinforcement system that 
forms the architectural framework of the skull. .Nothing of this sort is 
found in the apes. In Sinanthropus, and even to a j^eater extent in 
Pithecanthropus, the cranial bones are extremely thick and massive. 

nuich more so than in any ape. , , , i i 

The fronul sinus (an air space in the thickness of the frontal Imne 

altove the root of the nose) is very small in Sinanthropus, tn contrast with 
its large size in Pithecanthropus. 

The face of Sinanthropus is relatively small hut projecting. It is ex¬ 
tremely broad in comparison with its lenglh-a feature that contrasts 
with the relatively very long faces of the great apes. I he nasal l»n« 
are much broader than those of modern man. and the nasal bridge t 
broad and relatively high. The nasal index (relaiton of breadth of nasa 
a,K.rutre to height of nose) averages 57.2. winch is excessive y broa 
and comparable with the values in modern Negrws. Howe^r. he n.isa 
floor is separated from the alveolar process o the upper jaw by a low 
ridge. TheVe is no nasal spine. 1 he upper jaw is not sunken or hollow^ 
out below tbe orbits, as in modern man. The palatal arch is rela.ise y 
wider than that of the apes, but narrower than 

surface of the palate is rough, traversed by crests and ridges, as in nuxlcrn 
man. |•ithecanthropus, like the anthropoid “If*’' 
The Sinanthropus malar (cheek bone) is very high and ,uu foj ‘j"'« 
in modern Mongoloids. The orbits are cap.rcious, but they may l>e 

lively high or relaiivcly low. an 

The cranial sutures of the Sinanthropus skull 
earlier age than in modern man-aii apelike character that is even more 

pronounced in Pithecanthropus. lou-pr laws 

Weidenreich has also studied exhaustively the fragmentary lower ,aws 
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of 11 Slnanihropiis individiuils. The male mandible is much larger and 
bulkier than that of receiii man, litn the ternale lo^rer jaws, thougli 
large, do not lalt outside ol the range oi modern Mongolians, The inde\ 
of robustness is obtained by taking the thickness of the ]au- at the level 
of the mental foramen and dividing it by the heiglit of the l>ody of the 
jaw at this point, ‘riiis index amouiiLS to 48.3 in the male Sinanthropus 
jaw. as against 38.9 in recent Mongolian man. Hotve^■er, the Sangiraii jaw 
of Pithecantluopus is considerably thicket at rliat point than is any 
Sinanthropus mandilile. The chin region slopes backward more sharply 
in Sinanthropi than in any hnmaii jatv mcjcsured except the Hcidelherg 
jaw. M'hile there is no pro|jer mental eminence or Ixmy projection for 
ivard in the thin region, there is an incipient triangnlar elevation ot 
this region and a very slight indentation of tlie prolile of the jaw just 
belotv the int isor tooth roots. The roots of llie anterior teeth in the 
lower jatvs are s<> deejjly implanted that a strong concavity just above 
the holly chin eminence, such as is found in motlern man, would he im 
possible. The interior of die backward sloping symphysis of the mandible 
shotvs no simian fossa and simian shelf. There is a real mental spine 
for the attachment of the gcnio-glossal muscles (eh p. 167). "The shape of 
the lower dental arch is a long and relatively narrow curve, with its 
frontal |xin rounded and not ilattciied a.s in recent man, dlic hinder 
ends of tfie arch approach each other (converge), in spile of the great 
breadtli of the ascending branches and condyles. On the whole, the jaws 
sIkwv more primitive human than simian features. 

.Many Sinanthropus teeth have been ioimd, the lower molars all wdth 
live or six cusps and variations of the Dryopithecus pattern. Tlie molars 
often have coinjjlicatcd WTinkies of die enamel on ilieir crowns, recalling 
the teeth of orang utans. The preiiiolars are apelike in their obIit]ue oval 
sha[>e and in the development ol a heel or talonid. The upper canines 
in tiu- niixltt are larsiT [linn [Ik' lotrers and rallrer (.mjccliiig, the upi«.r 
incisors shove I -shaped. 

Piihecamhroptis molars are much bigger than those of Sinanthropus, 
and the simian increase in sijie from the first to the third molar foiuid 
in itie Java tmin is missing in Sinanthropus. .\pparent]y> however, ihe 
lower canines and inciscjrs of Sinanthropus are larger than those of Pithe 
caiithropus. Vet, thus far, there has been kmnd in Sinanthropus no apish 
diastema or gap between upper canines and lateral incisors, such as 
occurs in the ritheainthropHS 11' upper dental arch. 

A|jart from teeth and pieces of the skotl, only a very ferv skeletal frag 
nients of Sinanthropus imve been discovered. There are seven pieces 
of femora, two ol humeri, one broken clavicle, and an isolated wrist 
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l>one (ihc right lunate). Yet the Sinanthropus de|>osits alwund in animal 
hones. 

The thigh bones are human in every particular, but possess some 
ix-ciiliariiies. They are short and slightly betit. tvith the apex of the bend 
below tlie middle of the shaft at the place of sinallest circumference. I hey 
also show marted front-to-back flattening iti the snbtrochantertc region 
(upper fifth of the shaft) and in the popliteal region 
condyles). The linea aspera. indicative of the erect |iostiirc. is present, 
but the strongly marked ridging ol the middle ol the ptisterior surface 
of the shaft (the pilaster), usually found in the femora ol mmlei it peoples 
that walk with a bent-knee gait, is little developed. This pil.ister. when 
present, is stirniotintcxl by the linea .isiiera (the rough hue to which the 
extensor musc les of the thigh are attached) and is sup|K>scd to l>n"r<-» 
the sliaft of bowed bones. In the subtrcKliameric region, the medial anc 
lateral Ixirders arc dcveloiKtl crest-like-a conitiioti enough eatiire of 
platvnieric femora. .\ niarkcxl convexity of the mcxlial liorder in the 
upper lialf of the shaft is reminiscent of chimpanzee thtgh bones. The 
cross sections of the leitiora show that the central or tiietUillary canal is 
very narrow and the walls correspindingly thick, with their thickness 
extending up to the very head end of the shaft-much farther than in 
iiicKlcrn man. Tlie internal structure of the upper (wri ol the hiitii.in 
lemur, where the he.id and neck are joined to the shaft, is marked by an 
elaboration ol s|x)ngy or cancellous tissue. beatittfuHy arranged iii 
delicate trabeculae ("little beams") in such a way as to combine maxi. 
mum strength and resistance to stresses with nuntiiitim "eight. 1 hese 
scM-alled "trajectorial systems" are much less dtllerentiated in the feiruua 
of Sinanthropus titan in modern man. and still less » in the apes. I he 
thigh iMuies of Sinanthropus arc less stout, less bowed, and (in my opin¬ 
ion) less apelike, than those of Neanderthal mar,, whose 
lack extensive trajee torial development and a few other advanced features 

tliai arc absent in the* early Chinese type. . , , i 

The Trinil femora, assexiated by D.ibo.s with Pithecanthropus, 
are even more modern in their features than tliose of Stnaiithropus. 
ft is for this reason that Weidenreich rejects the aviation. .\s 
far as Weidenreich can estimate by attempting to coiiip ete tlie nu«ti.g 
ends of femora, one of tlie male Sinanthropi (kcniur I\) stood alxiut 

>• tl altonij the ptBcnl wtiier Lliviiliial. or at 

wem to doubt the validity of attributing Mimconc die diieovcn a 

least to one ipecies, when the disfoveries are • .iMimii hut senaratefl. these 

ikull in one part of a lione l>ed anil a femur or a ^ , skeptical Tfiis jMVchological 

studenu lose their credulity and are likely to 
idiosvncrasv is liy no mean* limileil to Profevsor ei en 
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Jj6 cm. (5 fm, 1% inches). This makes die fossil man of China 
about as short as Eskimos. Ainu, and fapancsc+ If the u'omcn bore 
the tiuxlein relation of their stature to that of the males, the averag^e 
heiglu of the Sinanthropus i^^omen would be 144 erri* (4 feet, 8*4 
irulies). However, this pc^sibility brings up a point that Weidenreidi 
enipliasi^es^hiLlierto neglected in this discussion. The Sinanthropus 
jaws and teeth and sktili Ijits arc divided into two groups^—one of which 
is marked by very large si;e and the other by great inferiority in this 
respect. AVeidenreich thinks that the big teeth, heavy jaws, and very 
thick skull parts belong to males, and the thinner, more fragile bones and 
small teeth to females. He is probably right. Recall that there is an 
enormous size discrepancy between the males and females of gorillas 
and orang-utans—a difTerence reduced in the cliimpanzee and virtual ly 
absent in the gifaboii. However, if Sinanthropus male's are as short as 
calculated, one might expect the females, in view of the above argument, 
to fall consideruf>ly fieloAv the ordinary ratio of female-male stature. 

The collar bone and the humeri and ivrist bone of Sinanthropus show 
no unhuman or remarkable features-—at least none worth discussing in 
this elementary volume. 

One tidbit of Sinanihropiana has been reserved for the closing para¬ 
graphs of tins abhreviated description. For the most part, only the skulls 
of Sinantlifopus seem to have been brought into tfie caves at Cliovikou- 
lien and, with the exception of the few fragmentary postcranial parts 
mentioned above, tiierf are simply no tong Ijones, vertebrae, etc. in the 
deposits. It appears that these skulls were trophies of head hunters, and, 
furtliermuTc, that said hunters usuahy fmhed in the bases of the skulls 
when fresh. ptesiimabK meat the hrains therein contained. Many eraiiia 
also show that their oivnets met their deaths as a tesuit of skull fractures 
induced by heavy blows. 

The questiou naturally arises: * Who dunnit?” Prolessor Weidenreidi 
argues poiverfLilly that, since the Sirtantiirupiis deposits yield remains 
of no otiier kind of man save Sinanthropus himself, it follows that tins 
amia!>]e precursor of modern Mongoloids (W^eidenreich s genealogy, 
not mine) iimst have been addicted to cannilrali^m. I see tio reason tdiy 
this revelation should be imtirdinately shocking, in view of the fact that 
Homo sapicos has frequently been a cannibii. not only in remote times 
and atnoilg savages* ljul recently ifonly rarely, one Ijopes), wfien cast 
away in small l>oaE5, on rafts, and on desert islands. 

W eidetireich s theory iliai Sinanthropus is the ancestor of the modem 
Mongoloid division of mankind rests ujjon some 12 petuUar features of 
skull and teeth and limb-bones. I lie hrsi tif ihese is the possession of 
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scoop shovel-shaped upper incisor leeiii, which are inordinately com¬ 
mon among Mongoloids but by no menitis absent in other racial types. 
The second is a tlnckening of tfie iHjny alvcolai processes on the inner 
side of the louder jaws^ commonly kno^cn as the mandibular torus. This 
feature occurs at a luaxiiiium in modern Eskimo, but js by no tneaiis 
confined to iheiiL Most of tis attribute it to excessive strains put upon 
tile teeth in cheudng and regard it as physiological, [unctional, and not 
hereditary. So rue times tiiesc lx>iiy luni|js on the inside of tlic inaudible 
are clearly pathologkal^tumors of a sort. I tie third alleged Mongoloid 
feature is the keeling of the top of the skull in the middle line—the 
sagittal elevation. So far as I know, this feature is commonest in the 
native Australian and occurs sporadically in all races. I doubt that it is 
as common in Mongoloids as in Negroids and W hites. t)iher allegedly 
Mongoloid features bund in Sinanthropus itu hide; the Inca bone (a 
transverse suture cutting off the upper part of the tjcctpiial Ixme so that 
the latter forms a separ^ue triangular bone); broad nasal Ixmcs with little 
difference between upper and middle breadths; supposetlly Mongoloid 
resemblance of the profile of the nasal bridge, shat ply angled, frontally 
oriented malars: honv growths (exostoses) on the outside of tiie paLate. 
and thickening and bony growths in the auditoi y meatus; plaiymena 
(the flattening from-io-back of the up|>cr part of die shaft of the femitr). 
Most of these features do api^ear olteiiest in Mongoloid skeletons, but 
none of them is limited to that division of mankind. S^mie of them are 
generally considered functional or adaptive rather than hereditary, and 
ihe bony growths on palate, mandible, and tympanic plate arc frequently 
regarded as pathological. 

Weidenreicli was able to check Tl of I2i cranial characters of Sinan¬ 
thropus (exclutiino the tceili and the lower jaw) upon the Pithe¬ 
canthropus material In 57 of Tf chaiattcrs the two types agreed: 
8 were doubtful and 5 aceidemal. The I exceptional characters, are: 
size of tbe brain-case, in uhicli Piihecaiitiiropiis is defiimcly mfertor; 
absence of a bump on the frontal bone and larger fromal sinus in 1.1 ve- 
canthropus; the more priiiiitice smooth form of the palate •" P" 
canthiopus; the a|>elikc gap between the canine and the lateral incisor 
in Pitiiecanthropus (diastema). If the mandible and teeth arc melnded. 
further more primilite lean,res of Pithetanthropiis are to be noted: 
the greater robnstriess of the frontal pan of the mandible, the increase 
in the size of the molars from front to back. On the other hand, Weiden- 
reicli points out some dental features of .Simmthropus that are more 
apelike than tite conditions found in Pithecanthropus. 

Weidcrireich concludes that, on ihr whole. Pithecanthropus anti 
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Sinanthropus repicsciu alxnn the same Ifvd ol human evolution hut 
two different regional or racial variations of that stage.He is unwilling 
to admit that PiihecanthropLn is the more primitive lype^ altiioiigh prac¬ 
tically all differences—and some are impoitant—point to siufi a con¬ 
clusion. That the types are closely akin is, liowever, incontestable. Weicb 
enrcich also mainiain.s that modern man descends directly from tlte 
Sinaiuhropus-Pithccanthropus stage through the intermediate fossil 

type of Neanderthal man. may defer this problem for later discus¬ 
sion. 


Dame Eoatiihrolfus: The first female hiteiieciuai 

England and France produce great amateurs of science. An English 
parwn or a French priest is more than likely to be an autJiority on kxal 
antiquities or upon biittcTflies or moths; the town clerk may have an 
international reputation as a folklorist. Nor are these interests confined 
to the educated and wcll-io'do classes, flic pioneer student of ttie earliest 
implements of man was a petty customs house official in France, and the 
discoverer of the most ancient human artifacts in England was a grocer. 

\fr. Charles Oawaon ^vas a buyer who liveri in the historic town ol 
LeweSh Sussex, vvhere the river Ouse flijsvs through a gap in the South 
Downs to empty its waters into the English Channel at Newhaven. Eor 
more than tu'cnty years, Dawson eiiiployed Ins leisure time in searching 
the strata of the Weald lor finds of interest to nattirnl science. Alxjiit 
eight ntiles to the north of I.ewes is a fertile ivooded lanti udth quaint 
villages and comfortable farms. In this cliarming Sussex country' is Pitt- 
down Common, a moorland tract lying II^SJ feetahcAe the sea. 

In [908. Mr. Dawson was walking near Pilidown Common along a 
road tliat had been mentied with some peculiar brown [tints, imiisiia] 
in the district. He learned that iliese Minis were dug from a gravel bed in 
a nearby farm and shortly afterward visited the place. There he in- 
quired for bones and fossils and urged the workmen to keep a tootoul 
for such finds. Sometime later, one of the laborers handed Mr. Daw.soii 
an unusually thick piece of a human parietal bone, but many searches 
failed to reveal any further animal remains. Mr. [Jaivson. with true 
British perseverance, continued at intervals to visit the pit and. in the 
autumn of 1911, picked up. on one of the rain-washed dumps* another 
and larger piece of the same skull* including a part of the left brow ridge. 
He then enlisted the cooperation of Sir Arthur Smith-Wood ward, the 
great palaeontologist of the British Museum, and together they made a 

“ p, 27^. 
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systematic search among the spoil heaps of the gravel, to be rewarded in 
the spring oi 1912 by the finding of the target portion of a Tc^ssil human 
skull. 

Tlte gravel pit lies by ilie side of the toad in the lane leading up to 
Rarkhani Manor, an Fnghsli farmhouse. The gravel Eias been laid down 
in strata by running water; its sand and stones are cemented together by 
iron oxide, and everything in it is siaineci a deep brotvn^ iJndcnieath the 
gravel deposit is a thin layer oF yellotv clay anti, below tliatj tlie I lastings 
Ikds. ancient rock deposits of the WeahL The binnaii remains came from 
the lou'er and darker layci' of the gras el just above tiie clav Flere were 
also found dark brown eoliths—crudely w't>iked implements that had 
been washed into the ancient bed of the Ouse'—some of them tvith rolled 
and abraded edges and some with tfie cutting edges still sharp. Haltered 
fragments of the teeth of Miocene and Plio^L^ene forms of elephant, of the 
hippopotamos^ and of a heaver came out of the same fossil bed, Flie 
upper stratum of the gravel, which is lighter in color, yielded up some 
flint implements that were nut stained as dark as the eoliths and the 
animal remains. Tiiese upper im pie meins are better chipped and shaped 
chan the etdiths and have been atiribiitcd to the pre-Chdleaii industry, 
a vaguely characterised class of dint svork that occurs in the early Pleisltv 
eerie period* succeeding the fonnless eoliths. 

Tlic gravel de|josit on Piltriown Common was laid down when the 
river Ouse was meandeiiilR ovrr ihe plaleaii drat is now 120 feci above 
sea level. Since then it lias nil ils valley down 80 tcci. and the Rrcat 
espaiisc of gravel, almost 100 stiiiaie miles, has been elevated. When the 
Oi.se ilowed oi cr the Pilidown platen.., .he English Channel was the l.ed 
of a great river il.at drained the soiitliern area of ll.e Weald and of wli.cl. 
il.e Somnie and Seine were protrahly tril.maries. There is little reason 
for doubting that the I’iltdown man lived near the beginning of live 
glacial period. His age is estimated from 200.000 years to 1.000,000 
ye.rrs. For the momei.t ue neetl concern ourselves no further w.ii. the 

prodigal rlrafts upon lime niadc by geologists. 

The fragments of tl.c Pilidown shull recovered include the larger 
part of t!.e left side of tlie frontal bone with the outer portion of the 
orbit, almost the whole of the leli parietal bo..e and almut two dnrds of 
the rigl.t, most of the lower part of the occipital hone iiicludiog the 
hinder margin of the foramen magnum, almost the entire left tcmp<>ral 
l»ne. the nasal bones, the right half of the n.andil.le, and a lower canine 
tooth. Since one half of the skull is almost an ewact duplicate of the 
other half, it is possil.le to reconstruct the missing side Iroiii the eor- 
responding prts of the side found. .Ml of the skull bones are very thick. 
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averaging From 3 to 12 min. as against a modern range of 4 to 8 mm. 
There is no qnesiion of a patliologica] thickening. 

F.ach half of a loxvtT jaw or maiidiFjle tonsisis of the liorizontal tooih- 
bearing pan—the body—and the portion that extends up to tlie tem¬ 
poral bone and articulates witli it, called the ascending ramus. The 
latter terminates in a knob or condyle that fits into the articular socket 
of the skull base. In ihe half of the Piltdown jaw recoveredp the condyle 
and a portion of die chin region are missing. The rest of ihe jaw 

with the second and ihird molar 
teeth is intact. It is almost indisiin- 
guishable from that of a chimpan¬ 
zee. The chin region docs not jut 
Out in human style but falls aivay as 
in apes. W'^e have discussed the evo¬ 
lution of the human jatv in a pre¬ 
vious section (pages IG^-lfi!]), and 
the reader ivilj do well to refresh his 
niemor)' on these points. In t!ie Piit- 
dowii mandible, the origins of ilie 
genioglossal muscles whicJi work 
the tongue are in a pit, behind which 
there projects a simian plate or shelf. 
1 he canine tooth, found some time 
after the rest of the mandible, is a 
massive projecting tusk much like 



Fig. -ly. Rcitordnion of iht Pilitlo^^'n 
jkull {Eoitnihruptis daw‘>oni). (Drdwn 
with a camera lucida from the l;.riij^h 
Afujcom cajt.) 


Ihaiof a female chimpan/ce. The molar teeth are, hoxmer, within the hu¬ 
man range, and the jaw, xvhile large, is not enormous. K.eitli estimates the 
area of the palate ermstruaed tn lit this jaxv at 53,2 cm., as contrasted with 
;.6.(, an., the average of twetlty-rx™ llritisJ, medical students, 36.5 cm. 
in a female ehimpanree, and about 7U cm. in male oraiigs and gorillas. 

W lieii compred tvnh the completely ajwlike jaw, the hiaiiwasc of 
the Piltdovvti specimen is not obviously simian. In the fit lino logether of 
the fra^ients and the pans restored from the opposite side, tJiere de¬ 
veloped a notahle controversy hctirecn Sir Arthur ficitli anti other 
anatomists. I he origin.il letoii struct ion ol .Sir Anhiir Smith-Woodward 
hatl a coiitraeted and ajielike forehead and an ill-lilled anti roof-shaped 
cranial vault with enormously projecting face and jaws. The hrain-case 
was also markedly lopsiiled. Dr, Smith-Wood ward called the new speci¬ 
men hoBtif/iro/jiis liawioni (" Dawson s Dawn Man '}. Because of the 
small hrow-ridges and mastoid processes, the skull was thought to be 
that of a female. 
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KLeith objected to tlie SniithAVfXxl^card recoiistmcdon ot Eoaii’ 
thiopus on the ground thmi the right side sv^s niaikedliji' smaller than the 
left, whereas wc expect prlmiEiTie men and apes to ha^e notably sym¬ 
metrical skulls. He maintained that the middle line of the skull vault 
had been incorrectly identifR'd. in that a portion ol the left parietal had 
been poshed o^i'er the median line to ilie right side so as to thrust both 
of the lateral skull walls inward toward the center line, thus reducing 
the height and breadth of the vault. Keith re-identilled the center line, 
pulling both parietals outward, d lic resulting rt-smration yielded a 
muih more capacious bra in-case iivith a cvibical content of ITiOO tc- as 
agiiinst the 1070 cc. of the original Sniith-WotJcltvartl rcsttnation. 

In the course of further rcconsirut tious. Keith admitted the asyinmetty 
of the Koanthropus brain-case, and Suitth-W^Kjclward pbced the right 
and left parietal fragments lai'ther apart, so that the two main dis¬ 
putants converged in their opinions to the extent ol agreeing that the 
cranial capacity of Eoaolhropns was ^ 1 cc. 1 !hs |[gtJie is almtii 
the average generally given for atliih I'.itropean females, hut Sir Arthur 
Keith (1938) has now changed his mind alxiiiE the sex of the s[xx imen 
and thinks that it may have been male. 1 le uiKlerttMik a complete re- 
survey of the whole Foantliropus reconstruction ptoblern (tiaving writ ten 
nearly an entire volume aljout it in 1913) as a result of the find of the 
Suaiiscombe skull, which he considers to represent a later Pleistocene 
dest endaut in the Piitdowii line. We shall discuss tlie Swanseombe Imd 
in later pages of tins ho(>k, but here i: is desirable only to sunimarbe 
Keith's new findings on Eoimihro])iis. the brain-case ol wbich he has 
re-reconsti'ucted.'“ Meatuvinle Smith-Woml'ward alsti did a netv recon¬ 
struction of die skuth and otlier versions were produced by Elliot Smith. 
Friedrichs. ^Veinert. et cetera. 

KeitJis new reconstruction gives Foanthropiis a maximinii cranial 
length of lyo miiu. which is only 1 mm. more than that of his earlier 
edition. How-ever. lie has now modelled the frontal bone upcm a frontal 
fragment of Piluloivn 1K distoverfd by Mr. Dawson m 1913. 1 bis makes 
die loiver jxiri of the forehead almost vet tkal and the upper part of the 
frontal nearly horizontal. I le jjoint-s out that the frontal region and brow- 
ridges of Eoanthropus seem u> have dilfetc-d from those ol other fossil 
men iu resemljling the conformation of tlmse areas in a young orang 
rather than a chimpanzee or a gorilla, lit the otang, liie brow^-ridges are 
raised bands moulded to the curved upper rims ol ilte orftits, as if tlic 
upper one third ol the rims ol u)itoise-shcU spectacles were pasted to 
the ittp edges of the orbits. There is no tontiniious bony bar. and the 

I* Koiih. “A Rrttm'cjf."' 
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supraorbital ridi^es do not imiie in cbe center to form an elevated 
glabella region* Keiili says iliat the Piltdown frontal fragment recovered 
in 1915 shows this peculiar separation of the rim-like brotv-ridges in the 
middle. Keith states also that it is possible to discertt the orangdike be- 
gining of the supraorbital rim or band in the fragmentary left external 
angular process of the original Eoanthropus, but it seems to have escaped 
him in his earlier work, and the pi'esenr Avriter must admit that he never 
has noticed this leature oit the cast. This fronml l>one, according to 
Keith^s latest ideas, is elevated in ilie middfe like that of an orang, and 
he states that, from the frontal markings alone, he ivould say the 
Poanthropus belongs to an entiicly different phylum of ancient man 
tlian Sinanthropus and Pithecanthropus.^^ 

Other features of Keith's new reconstruction of Eoanthropus include 
a slight low ering of the vault, a prcmounccd occipital asymmetry Avliereby 
the left occipital lobe of the cerebrum deviates tar to the right of tlie 
center line of the skull, and, conversely, the right lobe of the cerel>elJum 
extends over to left of the center Une^ a downward bulge of the entire 
basal or cerebellar part of the oeciput, tvhich is modemtstic and in- 

l l«ic I wiih [ft [ft 3 fftoinft[c several very [echnical poinu dE nnccnhlznce vi 

Eoanthroptu [o anitirojMid fomii that jichaTnUy comprelieixsible lo iht clcmpniary ^[adenE. 
The fint is Ettat KejEti iii»v uiyi iliai he rejd Uic a:iierinnic region ftf Pilutftts-n iiicunrecily 
Qnd that he is coniincf^ ihai it meinhlcs eNc SwonKvomtic $kLill [JtvKc uf aiiEhropnhE 
apes in that I he laEcral siniii passes (iirttUy ftOin I lie ucctpiEal Eft the temporal Ijftne. insrcad 
ftf crushing over anil graftving a hmikr ami lOH’tr allele ftf ihc parieial. Thil ITlilEake wai 
made EK;ta.use a pare in ilic aateriftitic regiun of ihc origtnal ivas cnxthc{l lo ihe 

pa riel at inviead of to the leiniionL 

Keith iww thinks that thepieriftn region of the Piltijfti^n sLuH had a fronLo-tem|K)ral ariic- 
ulatinn as in goritias and chimp.'intett, iittiead of the sphenoparicEal eon [act ilsiioI in iflan 
This conditLftn also cjtists in SManscomE)C. A^tuciatecl ivilh this pfeemn tetoum^ is an uinisii- 
ally esuensive squamiual articuiaEiun on the lOHer liorder of the parieraJ, Jind it ii I he anterior 
part of ilic temporal squama tliai makes eotuact 'viih the frontal iiy a very shallow dovetail 
pcoceM. Ineidcniatly, Keith's reeonsimcLiftn gives ihe st[aaniou5 autuTe an cjitraordinarilv 
iiigh arch. 

The interior of the sIluU in the pcerion regiun also shows an unusual feature, acconltiig 
(o Keith, where the Sylvian fissiiTC divides Ihe frontal from the leuipofal lobe of the Emjiu 
Keith aioeris that tile Sylvian margin of the frOHEal l>Ollc, instead of ending in a sharft Svlvtan 
falx (a sickle^ihtiped riclge), furms a wide, curved, elevated surface as in the aiiEhro|Hifd apes, 
which ia hitherto unknown in hLiniau skulls. In conlnrmiiy wlih this peculiarity, the brain 
east shows that the third fronlal convoluttou is more anthro|)oidal than in any other fcnail 
man, because the area of the orhitHil and triangular Dpercula. instead of rising inio a hniging 
convexity, u cylindrical and low, Keilh thint* ihat the entire p^Utern of the frontal lolie was 
primitive and simple. 

Weidenteich {Skull of SinnnihropuSf p, 2 and passim) contests Keith’s opinion u Ift I he 
stgtiiricance of the S^yjvian faK or crest. Jle cotisulers it not a progressive feature but rather 
a struciural Teinforrement nf the skull and notes that it in cjtttemely well dcvelnpctl in 
Sinanthropus, I'ithecanthropus. and m some Neanderthal skulls, and frei^ucntly present in 
ihc orang- lie thinks ihai it was present in a rcimmon ancestral form and lost iiidepemleUtly 
l>y modem man and ifiegorillai and chimpamfecs. VVeideurcich, who llmtly disEnelieves in the 
antiquity of Eoatithroptts. regartts the absetice of a Sylvian crest in that form as an evidence 
of tiiftdemity 
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fan tile as contrasted with the flat, upward-shelving nuchal or inferior 
t^ccipital plane observed in apes and in fossil forms that show a liigh 
attachment of the neck muscles. 

This latest Keith Tceonsiruetion gives the Filidown brain-tase a length 
of if)1 mm.p a parietal breadth of 150 mni., an auricular heiglit of 110 
min„ and a capacity of 1358 cc. The cranial index is 79J^n the verge of 
rotind-Ueadedness. The foramen Tnagniim is slcj|>ed slightly upicard 
and fonvard; the attaclnnenis of the neck nuiscdes are low on the occiput: 
the poise of the liead on the spinal column must have been ultra-human 

and the |x> 5 Uirc of Eoanthropus erect. 

Although the present writer is not wholly convinced of the ttjrrect- 
nesi of soini: of Sir Artliur Kciili's laicM revisions of the PillJoivn br^iin- 
rase. ilicre call lie no doubt of the essential luiniaiiity of this portiori of 
the Eoanthrouus anatomy. But we are mm tonfronied witli the iliflkvilty 
of Iwing asked to bdieve that with this capacious anti noble-htovvcil sktill 
dierc went an ahiHist completely apelike jaw. Some stitdeius have at¬ 
tempted to resolve this dilliculty by assigning the jaw to a chi.npanree or 
an oraHR-utan and the braiiwase to a man. Svith attempts to rectnistriict 
two animals of widely different types otil of complementary parts from 
the same deposit, and presimtabiy belongiug to one indis itliial, are the 
restdt of a niiscoiiccptioo of human evolution. Evoltitioli is not a 
baniionioiis progression of all parrs of the tnganisni, it is a jet y an 
.isvtnmcliieal iransloinutlioii. Some pans of tiie Imrly. stitli as the upper 
limb, remain much as they are in primitive reptiles: otliers, such .is the 
foot and lower limb, evolve rapidly to adapt themselves to a new tunc- 
lion. The li.inian bo.Iv is like an old house that has heen modern,red 
only where inoder,iba,i<m is necessary. It has a new tcnmda.ion and the 
topmost story is greatly enlarged, hut tfie wings ^ ? r ^ ^ 

adjustmenis have been made in the phimhing. wiring, and Itglmiig. 

1, is ...Ike wrong to expect all forms of fossil man to display the same 
balance in die development of their liodily parts. II the br.iiii of your 
great.gratulfatl,er is l.'i percent smaller than yours, you mttst not con- 
elude tital bis j.aws should be 15 per eeilt larger, h,s arms In per cent 
longer, and his legs 1.5 per tcni shorter. Unman stotks did nm t o 
along the lines of one fixed and immutable pattern any more duan have 
thcanthro,mid apes. The association of a shmatt jaw w„h a Inmntn b ain- 
rase need not disturb ns more than the assotiation of a Inmian thigh 
bone will, an apish skull cap in the Sinanihropiis fossils. 

The lower jaw ar.ic,dates with the skull base m the tf.nimra region 
in modern mandibles, the condyles or knobs of the 
of the jaw fit into deep hollows in the tem|mral bones, called g 
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fossae. In front of these fossae are rounded elevations, the articular 
eminences. The hind walls of the glenoid fossae are formed mainly by 
the tympanic plates, which encircle the entrances into the bony ear. 
When you move your jaw in opening your mouth or in chewing, the 
condyles slip forward onto the summits of the articular eminences. In 
the lateral movements of chewing, one condyle is somewhat in advance 
of the other and slips back into its socket before the other comes to rest. 
The pulling fonvard of the mandible in opening the jaws is accomplished 
by die action of the pterygoid muscles, which have their origin in bony 
plates running upward behind the hard palate and are inserted inside 
the angles of the ascending branches of the jaw. The closing movements 
are accomplished by the temporal and masseter muscles, which originate 
on the sides of the skull vault and the lower Ixirders of the zygomatic 
arches and are also attached to the ascending branches, the temporals 
along the internal and anterior face, and the masseters on the outside. 
The rotary chewing movements are directed toward the center line— 
that is, in masticating food on the left side, the lower jaw grinds toward 
the right, and vice versa. These inward grinding movements tend to wear 
the crowns of the teeth in a slope toward the center line of the palate, so 
that the crowns of the lower left molars slope upward and inward when 
deeply worn; and those of the left upper molars have a corresponding 
inclination. On the right side, the slopes are reversed. The "tripping” 
of the condylar knobs against the articular eminences accelerates the 
opening of the jaws. The condyles of the jaws slipping forward upon the 
articular eminences give more room between the molar teeth for the 
grinding of food. 

In anthropoid apes, the condyle of the jaw does not fit into a deep 
glenoid depression but moves on a slightly convex articular plateau. The 
back wall of the temporo-inandibular joint is not formed as in man by 
the t>Tnpanic plate, but by a bony ridge called the postglenoid process, 
running inward in front of the auditory opening. The jaw of the ape 
does not rotate laterally in the movements of chewing because the inter¬ 
locking canines do not permit such movements. The ape chews straight 
up and down. Hence, the wear on the crowns of the teeth tends to cause 
blunting of the cusps and pitting of the indentations between the cusps 
as the upper and lower teeth interlock. For, each conical cusp fits into 
an inter-cusp depression in the opposing tooth alxive or below. Thus, 
the teeth of an old gorilla show wear on the molar crowns in the form of 
hills and hollows. The crowns are not worn flat or sloping as in man. 

Now, the temjioro-mandibular joint in Eoanthropus is a deeply ex¬ 
cavated glenoid cavity with a high articular eminence liefore it. as in 
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modern man. Condyles of the human shape are reqiiir^ to fit •'J'® 
glenoid fossae. Unfortunately, the condyle is missing from the half ol 
L mandible recovered. So it cannot be proved that the jaw belongs 
with the skull by fitting it to the temporo-mandibular joint. This abse 
ol the condyle has afforded yet another op|x.rtuntty for the ‘ 

affirm the lack of kinship between mandible and brain<ase. They al g 
that the lower jaw, being almost wholly simian m shape should be 
equipped with an apelike condyle that would not fit ‘ “ 

glenoid fossa in the temporal lione. further difficulty ics in 
fhat a long projecting canine tooth, evidently a lower canine h.-is been 
™red^L we sbould expect jaws with protruding af-l.^c canines 
to be fitted to the shallow .articular plateaus of the anthro|K>id rathe 
ban to the deeply excavated glenoid fossae of modern man. In ord« 
to fit the simian jaw to the human sc^ket. we must mode u ,,01 t^ 
mandihle a humanly shaped condyle that is 

of the Ixme. This little difficulty need not. however, em • ' ' 

nature puts conjoined human and anthropoid parts into the same 
ganisni. some compromise has to be made at the 

considerable breadth and the sockets of the 

far anart the two halves ol the lower jaw must be spread postcrio y 
in order to articulate the jaw to the skull. This 
from anthropoid jaw proportions. The great apes 

in which the molar tooth rows converge toward the r^ » * 

• I - IrM than between the canines, m 

lielween the molars is acluaiij icss 

crnfei^Uy w^th this narrow. U-shaped dcmtal arcade, the 

of the anthropoid jaws are moderately close , 

the missing side and ‘>7/37, 

rplJLt>oli'cCmIel»'vap,>roximatelyh^ 

‘"t^ association of the long canine tooth with » 

and a pronounced articular eminent 

The crown of the looih in (juesn r'lnma are much smaller 

and is pointed. In female anihroiK)i s. |6 to *^0 mm. above tlie 

than th^ of males, the canine cTOwns rise from lb to -0 mm 
necks. In human races of today, this elevation is rarely more 
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J3 mm. (Keitli), The greatest diameter of the crovvn of the Pihdown 
canine abo exceeds that fomid in modern man, and the broken root was 
probably of moie than human length. TJve crown of the tooth is hollowed 
by the grinding on it of an opposed tooth of the upper series, but the 
way in wliicli is ,vorn differs from lint found citlier in anlliropoid 
apes or in man. in anthropoid apes the canine teeth are hi tlie lateral or 
side series, but, in man, they have become reduced in size and are rati ter 
a part of tlie front or incisor scries. In the chimpanzee, die lower canine 
crown fits into a V-shaped gap between the upper lateral incisor and the 
upjicr canine, which latter tootli is farther back in the up|>er jatv than 
the opposing mandibular canine. Thus^ in the chimpanzee, the canines 
act as shears, the point of the lower one impinging against the outer 
edge of the upiicr lateral incisor and the anterior edge of the tipper 
canine, while the upper canine lits into the gap betiveen the lower canine 
and the First premolar and grinds agaiim fiotli of their edges. Since 
the low'er canine of a chimpanzee is worn both anteriorly by the iippei 
lateral incisor and posteriorly by the upper canine, its inner or lingual 
aspect presents iw'o worn surfaces separated by a ridge, show ing the areas 
abraded by the opposing upper teeth. In the Piltdoivn tmnh. tlicre is no 
ridge delimiting the areas of incisor and canine w ear, but the w hole inner 
surface is ticeply excavated. Keith thinks that this wear is due to the 
tipper lateral incisor alone, anrl ihat the missing upper canine ground 
only against the lower first preinolar. He explains this condition by the 
inference that, in Piltdowm man, the lower ranines had already been 
displaced from the lateral scries to the front series and that by their 
approximation the chief tooth opposing the lower canine became the 
upper lateral incisor instead of the upper canine. 

In uioriern man, the blunt conical canines are. as stated, in the Iront 
series and arc used for biting in exactly the same way as arc tlie incisors. 
Tiie lotver jaw* h^is receded so that the incisors no longer meet edge-to^ 
edge as in primitive man and the anthropoid apes, but the lower ones 
bite Ijcdiind the uppers, making ivhat is known as an “over-hiie." tn 
Keith's opinion, the canine of Foanthropiis represents a transitional 
stage in the conversion of a projecting, shearing canine of the lateral 
scries to a short. bUint-cusi>cd canine of incisor function in the front 
series. 

The molar teeth of Eoantliropns are longer from back to front than 
from side to side—an anthropoidal characteristic. Instead of the molars 
detreasing in size from the first to the ihird. the second molar is larger 
than the first and the third as large as the first. In modern man, the third 
molar is the smallest and the first the largest of the scries. In the gorilla, 
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the molar teeth intrease in size from front to hack, 1 lios, as rcgaids 
molar tootli sire, Eoainlttopiis is in a tlass midway between inodern man 
and tlie apes. The lower molar teeth oi modern man often have but 
four cusps. Tlie lifth hinder cusp belongs to the ancesim! Dryopnhccus 
pattern and is preserved in many modern savages. This hfili ensp i-s 
well developed in tiie surviving molars oi the I’iltdown specimen. .Smee 
the molars of Eoaniliropus are ground Hat. rotary chewing niovemeins 
must have taken place, as suggested by tlie chaivacter of live glenoid f.wsae. 

The canines could not then have imerlwTed, . , , 

1 he face of tlie Eoanthropus miisl be reconstructed from forehead 
and brow-ridges, the nasal hones, ami die lower jaw. Ijiiiunalely. in 
IU15 Mr. Dawson found three fragments of a second Pillilown skull 
on .he surface of the plateau two miles distant troiii the sue of the Mrs 
discovery. These were a portion of the fronlal carrying the inner side o 
the right orbit, a portion oi the middle of .he occipnal hone, and a lefl 
lower molar. These new limls ought lo sel.le the case of the assminl.on 
of the original jaw witt. the skull, since the second specimen shows the 
same broad and high vaulted forehead, and tlie molar tw.h is dechnetl 
to be identical with those fotmd implamed ur the ^ 

new fragments could not, however, have belonged t<i .he h st skul . 
.since they tvere found at too great a distance Iroin ihe site of its ^ 

The nasal h.ines are Hat am! broad, min i, like tl.me of mot er. 
.\cgroidsor .knstralians. Tbe eternal angle ol die 
with the root of the rygomatie ard. attached to fl-‘-ipora! hone a 
die articulated lower jaw, give some idevs of the ''-‘dflj o < '<= ‘ 

was moderate, i^'hen die jaw is arlicnlate. to the " 

coronoid process put at die correct level with " 

arch, it is seen that the face was t.ot overlong nor 

Details of the nasal aperture are of course nnposs.hle « ■ 

seems elcar. however, lhat the nasal linage wa . , 

aper.nre wide. From die heavy, hut not greatly prognathous, )aws the 

iiLinUtblc dropped away ii\ cliinlcja fa-duon. fTonnl 

Keith s recent recognition of the “ 

region ol Eoantliropns recall the lac. that Friedrichs m 
chat the lower jaw and molars ol the l-il.down 

of at, ora.ig-.itan, and he and \\ eidenre.cli , 

mantlible from the skull and give the former the 

f I ^ To the present utuct u is mcon 

srirri™ 

.in. .. ™»*, .f “ ■ j”b.. 

discovered in England and none m the wlioie t. p 
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than \fiocene times. There is, hou'cver, the supplementary evidence of 
the orangdike character of the origins! teeth associated by Dubois ivitli 
Pithetanthro^us /, which von Koenigswald has dismissed as those of a 
fossil orang and quite alien to Piiliecanthropus. ft is one thing to at¬ 
tribute teeth to a fossil orang in Java, where the animal dooblless dwelt 
in the late Pliocene, and quite aiiotiier to hypothecate an ape of this 
kind in England in the Pleistocene. Finally, we have the opinion of 
Gregory and Heilman to ihe effect that the South .AFrican fo&sll man 
apes shosv marked resemblances in some ivays to orangs and their sug¬ 
gestion that the convergence of human and oraitg characters may be 
due to a common and rapid separation of lx>th of iltese animals from a. 
prototypical, chimpanzee-like precursor. Putting together all of these 
disjointed opinions and scraps of evidence, there emerges the probability 
that some nearly Irunian and fully human types of early man paralleled 
the orang in teeth, brmv-ridges. Forehead conformation, and concavity 
of the middle face, whereas otlicrs reseinhled rather die chiinjjanzee- 
gorilla line with sLirpraoibilai tori, Heeling froinal regions, and mid¬ 
facia I progna i h ism, 

Herr von Heidelberg: His Hark Worse than //is Bite 

Six miles to the southeast of the university town of Heidelberg is a 
huge sandpit, dose by the little village of Matter. This pit has been dug 
through the valley dejwjsits of a stream that hows into the Neckar river, 
itsell a tributary of ilie Rhine. Ihe pit has been tiorked down almost 
to the valley bottom, which is abom HO fret alx)ve sea level and 2GQ 
miles from tiie mouth of the Rhine, fit-cause of the clear stratification of 
its glacial dcjxisits and the reTiiains of fossil animals found in its bed, 
the Matter santfpit has long been a favorite place for exj-iloralions of 
geologists and palaeontologists. Dr, Otto Schoetensack, lecturer on ge¬ 
ology at the University of Heidelberg, made almost daily visits to this 
pit for a period ol 20 years, hoping that it would yield tlie remains of 
an early form of man. tn 1907, his patience was rewanled, wlien the 
owner wrote him that a firimitive human jaw hatl been found at a depth 
of 82 feet. In his subsequent monograph M\xm this imjKmaiit discovery. 
Dr. Schoolensiick described 21 strata overlying the resting place of the 
mandible. 

The uppermost layers are known as the 'recent loess,a fine mixture 
of sand and clay laid down hy floods and blown in during the droughts 
of tite last 10,000 or so years. I his deposit is more than 18 feet in depth. 
Below' are 17 feet of "ancient loess"—also a sandy loam, but laid down 
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in (lie gtadal epoch. Then follow a series of stratified sands in the middle 
of which are beds of clay and sandy clay almost 13 feel in thickness. 
Ten feet below this day bed the Mauer jaw was found. The .animal 
remains recovered from the pit include Elejihiis 1111(11711 us, the htriiscan 
rhinoceros, a type of horse transitional between the Plitwene horse and 
the modem kind, bison, two types of bears, a dog, a lion, wddeat. heaver, 
ei cetera. These animals lived in a warm cliinale and suggest the- Pliocene 
aee which precedes the glacial epoch. However, geologists are of the 
opinion that the ^^a..er jaw helongs 10 the Pleistocene. It will be recalled 
that die glacial epoch consisted of four advances of the icc sheet, sept- 
rated by periods of toivsidctable duration in which the ditn.afe betaine 
warmer. Geologists have nsually attributed die Heidelberg jaw to t ie 
first or second interglacial periiA with the probabilities fa voting die 
former. Now Zciiner. wlio lias resurveyed die stratigraphic evidence, 
assigns it to the interval between die first and second phases of the 
Mindel glaciation, the second great glacial advance." One wonders 
whether die stratigrapliic and palaeoniological evidence pis^ siich 
a precise daiing (Mindel 1. 47fi,000 years ago: Mindel 11, veais). 

The I leidelherg man may have been a geological con temporary ol die 
Piltdown lady, but he was no near relalion of that early Lnglisli imel- 
Iccinal. Had they met. they would scarcely have licen on siie.aki g 
terms. They were no more alike than are the orang-utan and the thnii- 

’’“-rheHeidelberg man is re,.resented only by his well preserved lo«r 

,a« with ail ol its teeth in place. Bn. what .a ,aw .. isl 

exceeds in size even the prodigious chimpanzee like cbewing 

of the Dawn l.ady. 4 he body is thick, deep, and cli.nkss; the ascend, g 

ranuis is ol enormous hreadd. (60 mm. as com|.ared with 

moderns,. The chin region lalls away as ... apes, witlion S 

ol a lorward I""'"?”'™" f of the tubercles char- 

origin [Tom a simian pit ot Hissa- nmcei tterv 

aetiistic of man. But there is no simian shelf " 

halves of die jaw at the sympliysial region, such “ ^ 

apes and is a feature of die Pihdown m:md.ble. 
the Imdy ol the mandible is concave as in baboons, contra, y .0 

dilion found in c,,. Heidelberg find is the 

Perhaps the most j mandible in which they 

a rimlm r^ctnally. the teeth are ol quite ordinary A has y 

IrXtCgh any la^e collettion of modern cranta that ...eluded 

!■ ZcuH^, “Age of Ncancterihal Man/' pp I-20. 
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Fig. 50. The Ffcidcibcrg jaw. (Drawn 
with a camera hicida frum a cast and 
photograph^,) 


aboriginal Australians, Xegrofs, and Amerkan Indians would probably 
bring to light several mandibles of lesser hulk but with larger teeth. 
The dental arch is short, wide, and evenly rounded in front, and the 
teeth are set in continuous series without gaps. The small and non- 

projerting canines have passed into 
the frontal part of the tooth arcade 
and somewhat resemble im Uors; the 
incisors do not lean fonvard as iit 
apes and some more primitive hU' 
man types, but are erect, and the 
premolars are small and modern in 
conformation. The lower first mo¬ 
lars arc five-cusped. with broad, 
rounded, and rather flat-topped 
crowns. The conservative first molar 
preserves fairly well the old Dryo- 
pithecus pattern, but the second mo¬ 
lar shows widening of the posterior 
pair of cusps and reduction of the hinder middle fifth cusp, so that it ap¬ 
proaches the plus pattern of modern lower molars. The third molars 
sfiow dclinite shortening and rounding of their crowns. The dental artT 
is adapted for typically human, rotary grinding movements. Some years 
ago, KeiEh and other students bid great emphasis upon molar ''tauro- 
doniism"—the vertical deepening of the pulp cavities at the cxj>cnse of 
the roots—which is markedly present in the Heidelberg teeth, even more 
pronounced in some of the Xe,andcrthal fossil men, and shown to some 
extent in the molars of Sinanthropus, It was argued that these enlarged 
pulp cavities are an extreme specialization away From the condition 
found in the present great apes and in recent man. They were alleged 
to resemble the condition Found in cud-chewing animals—hence tfie 
term "taurwloiitism "—and were adduced as evidence that Heidelberg 
man, tesgether with the Neanderthal race» his later PleisttKene descend^ 
ants, could nnt be the ancestor of Homo sapiens^ The Heidelljerg- 
Neandcrthal line thus represented an early and divergent human oil 
shoot. Thi-S tlitxsry now has to be abandoned, since Dr. Miwaffer Sen* 
yiirek, my former student, has shown that taurodontism or enlargement 
of die moEar pulp cavities is regularly present in certain American mon¬ 
keys, is extremely common in the giblKin. not infretpieni in the orang- 
utan, and of s|MJradic occurrence in many modern human groups.^® It 


iff.Scnyiirck, "Pulp CaviU«,“ pp. 119-130. Dt. Middteton Shaw li^is also xhnwn ihai lauTio 
donium ofirrt <vcLii'» in the leech ol Sdiich Afrfcah IVantu Negroids. 
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has no phylogenetic signiritranttf whatsoever. Tlicsc new hnditigs and 
the discoveries of SimnUiropus. die tietv Pithecaiitiiiopiis specimens, 
and tire South African fossil nan’apcs have tended lo divest the 1 leideh 
berg jaw' of much of its importance, A few petuliariiies of the very hidky 
mandible—die enormous breadth of the ascending ramus, die very 
sliallow' sigmoid nolcht and the concavity of the basal riiu—are of interest 
as primitive human specializations but ol no particular evoluiionary 
significance. Gregory remarketl as long ago as 19lb that, in spite of the 
huge size of the ja^v. the teeth are identical generkally widi those of 
Homo sapiens. Heidelberg nun probably represented a tTude. pre- 
Neanderthal who liad a massive head, with low brow’ and lieavy su[ira- 
orbital torus, projecting jaws, and a chinless mandible. His teeth were 
hardly up to his bony specifications. 


Neanderthal Dfirteit/j tirsl 


The first apelike fossil man to attest the correctness of Darwin's tlieory 
of lumiau evolution was discovered in IS.'iG in a cave of the Neanderthal, 


the valley of a small stream near Dusseldorf, Germany. Since that time, 
discoveries of ilie skeletal lemains of this early race—mostly burials in 
cave deposits in Europe—have been many. Before descrifiing the Nean- 
tlerihal men. we luav outline their position in the geological and archae- 
oit^ical setiiiences establislied fiy the study of Pleistocene deposits in 


Eurojic. 

fn the high plateau gravel de|JOsits of somhern England and iioriberii 
France, which belong to the Pliocene period before the onset of the 
glaciations, battered, formless, chipped stones have fjeen discovered 
which are claimed by many arcfiaeologists to have been shaped or used 
by early man. These chipped Hints are called eoliths, "stones ol ilie 
dawn,” and some of them look like crude stia|x:is. borers, choppers, ,Tnd 
other tools known to have been fabricated and used by man at later 
periods. No human Imnes of Pliocene date have been discoveied up to 
now. and many catuious sttidcnis of man's early attempts at stone¬ 
working refuse to accept these eoliths as genuine tcxils or artifacts, since 
it is clear enotigli that they may have been shaped by earth pressure, 
stream battering, frost action, or oilier itaiura! agencies. 

In the later gravel deposits of the Pleistocene, mmtly laid down on 
terraces of the river valleys of western Europe in interg acia p lases, 
unmistakable stone axes appear. There were four major advances of 
the ice slieet in Europe and North America, sepamie ly ong 
glacial periods in which the climate w.rs temperate to tropical. The 
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rivers just outside of the g^bciated atciis usually narrowed and excavated 
their beds during a glaciation and deposited thick layers of sand, clay, 
and gravel in those beds during die warm interglacial periods. Tlius. 
they began as ne^v streams in the warm Pliocene period, flowing through 
w'ide and very shallow ^alleys, and, in successi\e phases of the Pleisto¬ 
cene, narrowed and scoured out their beds, leai. iiig a succession of steps 
or terraces, each covered with layers of gravel and other deposits. The 
highest terraces have the oldest gravels, containing the remains of the 
most archaic fauna and the crudest and earliest stone tools chipped by 
man. Successively lower terraces often yield up later animal forms and 
more liighfy evolved stone tools. 

The first chipped flints universally admitted to be of human origin 
are crude hand'ajics, made by knocking coarse irimming flakes from a 
Hint pebble, discarding these Hakes, and keeping the core, or residue, as 
a tool. Sometimes, die butt end, to be held in the hand, is left unw'orked 
and still shows the crust of the original Hint pebble, while the business 
end of the tool has two very sinuous edges converging to a point, pro¬ 
duced by striking large chips alternately from both faces of the pebble. 
The resulting implement is roughly pear’Shaped and can be vised as an 
axe or a pick. In another type the edge is carried clear round the butt, 
so that both sides o1 the tool are chipped all over and an almond shape 
is produceri. These liand-a\es of the earliest and crudest forms have 
often been rolled about in the gravels until die .edges and the sharp 
ridges of the S£‘ar$ made by the removat of trimming Hakes are w'om 
and haltered. Also, the surfaces of the tool, where the crust or cortex 
has been removed, may be stained or pat mated to a yellow, dark brown, 
or china white color, according to the length of time that the implement 
has been exposed on ihe surface, the character of the original flint, and 
the amount of iron and various other maierials carried in the w'ater and 
in the sinls in which it has been embedded. 

The crudest hand-axes, recognizable by their irregularly w'avy edges, 
belong to an industry named Abbevillian or Chel lean, from typical sites, 
and seem to date bac k at least to the lirst of the three intergEacial periods 
and to the second glaciation that follotved. fn the second interglacial 
period, which was of enormous duration the hand-axes are much lietter 
worked, with straighter edges and more regular shapes. They are thinner 
and have been produced by detaching hner trimming flakes by the use 
of a ivooden billet for a chipping tool rathcT than a stone pebble. These 
tools belong to the Achculean industry. They go through a long course 
of evolution in which they become smaller, better chipped, and niore 
triangular. They occur in the river drift gravels from the second inter- 
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glacial period ihrough ihc next glaciation and the third or U$t genial 
inlerolacial period. With the Ahhevilliati and .Uheiilean hand-axes are 
found various scrapers, knives, and borers made of flint Hakes, but the 
majority oE these are of the same types and workmarisliip ihroiiKlioiit, 
so that they cannot be identified with any particular industry except 
by their association in the gravels with ilie stereotyped and classiiiable 
hand-axes. I’p to now. the skeletons ol Ncanclertlial man have not )cen 
round in ilie gravels of river terraces in association null .\blicv ilhan or 
\, heiilean axes. The majority of the lintis of this archaic ty|ie o man have 
been rave burials, dated troin the first half of tlie fourth tir last glatia- 
titin. few Neiinderlbal skeletons in (-.ermany have been recovered trom 
limestone oiiarrics or other river deposits that date bat k 
last itnergbcial period (which may have liegun 175,000 it. 1 aO.OOO years | 
ago) and perhaps even to the third glaciation, lint in sticli de|x«ils i 
stone toolsare not hand-axes but triide and amorplious Hake implemenl.. 

In the caves of wcsiern Europe and Palestine, llic 
were used by Neanderthal man belottgio an itidustry called Nfoustetian, 
from the type site at I.e Mottstier. Dordogne, France, where the cul uK | 
was first kleiitilietl- Ottiinarily. the implemeULt are made o Hakes rather 
than cores, and one side is left ttnworked. showtng a nn^th. coiitho.dal 
surface where it l..rs been detached from the o.tgtnal hlntk or tore. 
Chatacieristicallv. this imworkcd sntfaie m a Hint Hake 
shows at the top. where it has been tlctached from the core by a sha p 
blow, a so-called ••bull, of percssion" which merges mu. the t iinm- ■ 
cxlremltv of the Hake. The ontside of ilic Hake tool oi Moustuian te 
nk,ue usually shows some scars left by detaching l.rrge trtmm.ng t ak« 
tun the hnsiness edges are carefully retouched by the f 

Hakes by pressure rather than by percusston. Tlie maker Fc“cd up 
against the edges ol the tu.linished flake tool wu.h a piece 
or wood, or perl,a,« even a pebble, thereby detaehmg 
most vertical Hakes, which by the conHuence ol the.r «,s F'^duttd a 
very regukar and sharp edge. Three princ.pa types of ^ ^ 

toois are e.rsily rect^nhable. The first of these is " 

with a thick btttt. showing the striking platform whe e '1’^ " 

struck off theoriginal flint core. Below tins butt, both ‘ > 

retouched in convex edges converging to a sharp P”‘" J ’ 

Mousterian point. The second Mousterian "^tl.e 

the retouched working edge of which is parallel with ■ 

flake and op,«si,e the thickenetl butt, which is hehi " 
skle-serapels are often shaped something Uke J' 

They can be used either for scraping or for ciitimg. The third type 
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an cnd-s<Taper, with its retouched surface ordinarily at the butt end of 
an elongated flake. The business end is steeply flaked to a convex edge. 
These end-scrapers can l)e used as planes and in other ways. The Mous- 
terian industry has no bone tools, but the oblong toe Iwnes of bisons 
were often used as flaking anvils and show the marks of flints rested 
on them in the process of manufacture. Some bones arc also cut and 
scratched. 

Most of the Mousterian points and scrapers are found in limestone 
caves containing evidence of human occupation in the form of heartlis 
and the remains of animals devoured by the cave-dwellers. These animals 
arc usually species that flourish under .Arctic conditions, such as the 
w’oolly elephant or mammoth, the woolly rhinoceros, and the cave bear. 
.All of these are extinct mammals which were clothed with heavy coats 
of wool or fur to enable them to withstand the rigors of a glacial climate. 
The human skeletons found in the caves of Western Europe with these 
Mousterian implements are without exception those of the Neanderthal 
race. By the beginning of the second advance of the last great glaciation 
(Wiimi II, c. 72,000 years ago), the Neanderthal men had disappeared, 
and the caves they occupied had l>ecn taken over by men of modern types 
{Homo saf/irns) with different stone industries and a rudimentary' 
graphic and plastic art. 

Neanderthal man certainly flourished on the European continent as 
late as the end of Wiirm 1, which began about 115,000 years ago accord¬ 
ing to Zeuner. This authority tentatively refers most of the western 
Euro|)ean cave finds to this glac ial phase, but is inclined to ascribe a 
number of the remains of Neanderthal man discovered in Central Eu¬ 
rope and in the Near East to the last interglacial (which may have be¬ 
gun more than 150.000 years ago).*® 

Remains of Neanderthal man have been found in Jersey, France, Bel¬ 
gium, Ciermany, Czecho-Slovakia, Yugo-SIavia, in Spain and on the Rcx:k 
of Gibraltar, in Italy, and Russia. Outside of Euro|>e, important finds 
have been made in Palestine and in the Soviet Republic of Uzbek, east 
of the Caspian Sea and south of Lake .Aral. Fragments of a maxilla and 

w Zeuner’* allribiition* arc specifically TAge of Neanderthal Man.” p. 18): 

Wiirm I (115.000 yean): 

Gibraltar II. Jeney. l.a Quina, la Ferrassie, Pech dc TAri, La Chapelle-aux-Saint*. 

Spy. La .Naiilcttc, .Monte Circco (?), Mount Carmel (in part),Sipka. Lc Mousiier (?) 
Interglacial RtivWtirm or La*t Interglacial: 

Monte Cirteo (?), Mount Carmel (in part), Galilee (?). Rrapina, Saccopattorc. 

Steinheim (?). Taultach. Ehringsdorf 
Rim II (187,000 yean): 

Inierntadial Rl RII: 

Steinheim (?) 

Riv* I r2S0/XK) vean). 
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couple of tetth have also been found in a cave neat TanRicrs, MortHco. 
Some othei archaic forms of fossil man wiih big iiro^vTidges in Unca 
and in Java have been assigned to the Neandertluiloid group. iiKot- 
rectly III my opinion. These other palaeoaiuhtopic types, as st>iue sci- 
enusis addicted to big words cab them, ivib be treated in iheir proper 
places. Since all of the Neanderthal hnds cannot be described individu¬ 
ally. I have prepared for this section a check list of the more irniKJriant 
and better authemicated discoveries, ivith a few facts alxnit each. 

In the last few years, it lias become appieut that there are at least 
two distinct types of Neanderthal man. a conservative type and a pro 
gressive type. The consen'ative type 
has a nattened-down brain-case, a 
bun-shaped protuberant occiput, 
marked projection of the javvs, and 
practically iio chin* The Ixmes of 
the {wsttrranial skeleton show many 
apelike features. The progressive 
type has a laterally compressed and 
fiigher cranial vault, lower attach¬ 
ments of the neck muscles* sub- 
medinm to fair development of 
the bony chin, and features of the 
rest of the skeleton that approxi- 
ttiate those of priiiiitive but anatom¬ 
ically nlodern forms of man. These 
types must lie described separately 
and in more detail before tve can^ 
discuss their slgiiilicance and their 
relationshijis to Homo sapiens. 

Perhaps tlie best preserved of all 
the Neanderthal skeletons of the classic, conservative type is that of the 
old man oF La Chapel I c-aux-Saints. Foiiild in IMS in a small cave in ilie 
tlepartment of Corrise. 1-rance. This skeleton »as made the sulaject ol 
a masierlv monograph by I'rotesM.r Marcellm Btmle. tvhnli destithes 
in detail the cliaracteristies of the conservative iNeanderthaloid type and 
which we may follow in our general summary* 

The skull of the old man oF l.a ChapdIe-aux-Saims is very large and 
of a bestial aspect. The bruin-case is very elongated and low* the supra¬ 
orbital ridges immense, and the foreheud low and reireuting: the 
cipiit is proiiiberant and bun-shaped; the whole bruin-case gives 
impression of having been fluiiened tlown. The lace is long anc pro- 



FEg, 5L The skull of the ^'^:^ltldcTthJl 
m:in nf La Cltiipclk- uux SaiiiUL Ilic H‘ 
scored p.irts uiisliadid, {Dra^vn vviili i 
camera iucicia from a and plioUT- 
gtaphs,) 
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jeering; the orbits are very large; the nose is long and very broad, the 
upper jaw strongly prognathous and the mandible powerful, but with 
only a rudimentary chin. Since both face and brain-case are nearly in¬ 
tact, we are able to compare the development of the one w ith the other. 
Remembering that the anthropoid apes differ from man particularly 
in that their faces are very large and their brain-cases very small, let 
us examine the superimposition of the profile of the Neanderthal skull 
of la Chapelle-aux-Saints upon those of a chimpanzee and of a modern 



Fijj. 52. Supcninpfnition of profiln of a chimpanzee skull (dotted line), and a 
modem French skull (broken line) upon the profile of the Neanderthaloid skull of 
La ChapcIle-aux-Saints. The cranio-facial axes (Nasion-Basion) arc drawn to the 
same length, (.\fter Boule, Les hommet fouiles. Fig. 119, by permission of .Masson 
et Cie.) 

Frenchman (Fig. 52). The face of the chimpanzee is by far the most pro^ 
jecting and the outline of his cranial vault is much smaller both in 
length and in height than either of the human outlines. The modern 
man has the straightest and least projecting face and the loftiest skull 
with the highest forehead region. Neanderthal man falls between mod 
ern man and the chimpanzee both in facial projection and in height of 
the cranial vault, but the fossil human skull in both parts is much nearer 
to the modern human type than to the chimpanzee. 

The crania of the consersative type of Neanderthal man are long¬ 
headed. the width varying from 70 to 76 per cent of the length. They are 
all low-vaulted, being in the characters of the brain-case far inferior to 
the type of the Piltdown Dawn l.ady. The temfioral crests, which outline 
on each of the lateral skull walls the area of attachment of the temporal 
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muscle that works the jaw, are not especially strongly marked, nor do 
they rise high up toward the middle line of the skull roof. The zygomatii 
arches, which enclose the temporal fossae, are stouter and much lej» 
curved than in modem man. thus approaching the anthrop<jid condi¬ 
tion. In a|>es. the hind wall of the glenoid fossa, which receives the 
mandibular condyle, is formed by a transverse bony ridge called the 
iKistglenoid process. In modern man. the |x)stglcnoid process is usualb 
vestigial, since the tympanic ring which encloses the auditory opening 
has grown downward into a plate that serves as the b,ack wall of the ja\s 
joint. In Neanderthal man, the posiglenoid priKess is large and keeps 
the mandibular condyle from butting against the still ring-like tympanic 
hone. The glenoid fossae are very shallow and resemble the articular 

plateaus of chimpanzees, 

The mastoid processes, those conical l>ony protul>cranccs that project 
downward from the temporal bones just l«hind the ear o|KninR and . 
to which arc attached the muscles that turn the head from side to side, j 
are practically absent in anthropoid apes and best develojKrd in modern 
man. In the conservative type of Neanderthal man they are small and 
almost rudimentary. The bun shaped and protruding occiput is tra¬ 
versed from side to side by a swollen ridge or torus to which the neck 
muscles arc attached and which is homologous with the transverse oc¬ 
cipital crest in anthro,mid apes. The neck muscles and ligaments arc- 
halted much higher up on the back of the skull than in modeni man- 
again an ape feature. The b.ise of the skull presents many primitive fea. 
lures. We remember that in lower mammals the occipital foramen (the 
great hole in the skull base through which the spinal cord p»cs to the 
brain) is situated at the back of the skull rather than beneath it: that 
with the gradual assumption of an upright sitting posture this foramen 
moves forward beneath the skull, so that in the entirely upright human 
being it is well underneath the skull vault and the skull is poised u,»n 
the spinal column. 1 he foramen magnum of Neanderthal man is situ¬ 
ated farther back in the skull base than in modern man. thus approach- 
ing the ape condition. 

The face is of great si/e. Below the huge brow-ndges the r^t of the 
nose is deeply depressed, somewhat as in modern .\usiralian$. This is the 
opiiosite oi the anthropoid condition. The form of the nasal bones .s 
ultra-human, being very broad. The nasal aperture is very wide, as m 
the dark races of today. The lower borders and the nasal spine present 
a development comparable with that of modern mages. The slope of 
the alveolar process does not merge with the " 

the contrarv. there is a distinct nasal sill (cf. pages 181-18.). The cheek 
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\ bones are not at all promincJU, The upper j,w is large and strongly prog* 
I nathoiis. Instead of the face being hollowed out beneath the orbits as 
I in modern man, this area is almost flat as in apes. This lack of sulxirbital 
hollows is the result of the greatly expanded air chambers or sinuses 
in the intei ior of the Ijone. Tiic superior aheobr border is eerj' deep 
and strongs hut does not bulge as in Negroes and Australians. In ana¬ 
tomical language, there is no alveolar prognathism. 

The skulls of children of the Neanderthal race are also long-headed 
and shotv the same low and retreating foreheads. Although in modern 
man the brotv-ridges are not usually developed until almost the end of 
^ adolcstence, tlie Neandert haloid children show early in life the be¬ 
ginning of the great stipraorbital crests that ate such a striking feature 
of tlie adults of the rate. 

A considerable number of lower jaw-s of Neanderthal man have come 
^ to light. Tiiey are all massive affairs, but by no means as large as die 
ponderous Heidelberg mandible. There is the merest beginning of a 
i:hin. which, we recall, is altogether al>5ent in the Ileidelberg and Pilt- 
down forms, TIte synipEiysis slopes backward and irtAvard as in ajFes. but 
there is no simian shelf. TEicre is a trace of the ape fossa from which the 
tongue nuisdes lake their origin in anthrojjoids. but in Neanderthal 
man the little spicules of bone, called ibe genial tuEjerdes, are alreadj 
developed as in luotlern human races. 

I The teeth of NeandertEial man are arranged in a very broad U-shaped 
ardi Aviih the canines set in the curve rather than on the sides of the arch. 
TEie canines are not projecting. Tlic enlargement ol ihe pulp cavities 
of the teeth in this race has been mentioned in coiiiux;tion with Heidel¬ 
berg man. Boule denies tEiis feature in the teeth of his La Chapdle-aux 
Saints specimen^ but in much worn teeth of elflcrly individuals the 
cavities are largely eliminated, since secondary dentin forms to take the 
place of the crown surfaces Avorii down by grinding. Ikmle mentions that 
the Avear of tine teeth in Neanderthal man indicates that the loAver jaAv 
in dieIVing Avas thrust forward and retracted in a manner not observed 
in modern man. This perhaps explains the shalloAv and almost fiat 
glenoid fossae and the greai a|relike condyles. 

The btmts of the trunk and limbs are avcM preserved in the conserva¬ 
tive NeandertEial skeletons from La Chapelle-atix-Sainis and La Fer- 
mssic and give a fairly clear klea of the build and posture of this archaic 
type of man. The spine is short and massive. The verteltrac of the neck 
have long, almost hori:^ontal, spinous processes* hardly distiugiiishable 
from those of the chimpan/:ee and radically different from the bent dots'n 
and degenerate cervical spines of modern man. These long cervical spines 
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in Neanderthal man provide. a& in the apes, attaehmenw tor the nuiseles 
and ligaments that support the overlbalanced jaivs. llecanse Neanderilial 
mart s face was not bent down beneath ilie braintase but extended, and 
because of the great depili of liis jaws, the head had to be tilted backward 
and ibe occiput buried in the neck, iri order to prov ide room tor the easy 
opening of tlie jaws. These arrangements also oecessit*ittd the great 
backward projection of the spines of the neck \ ertebrae. 

'[’be dorsal and lumbar vertebrae of Xeanderthal man are jjoorh 
(jieserved. Apparently fits limibat curve was (ecble and the sacrum was 
simiglu instead of being anteriorly concave as in modern man. Here 
again is an apelike feature. The pelvic basins are fragmentary, but some 
simian features may be observed even here. The [xdvis of the La 
Chafidle aux Saints man was very high relative to its breadiln the iliac 
blades were much flattened, and the tuberosities of the haunch bones, j 
or ischia, very prominent as in anthropoid apes, Hu- general features 

of the pelvis are, however, human. 

The collar bones are long and arched, and the shoulder blades preseni 
some characters peculiar to the race. Tlie arms were lUX long but ex^ 
tremely massive, with very large joints, botfi in the l>ones oi the up|>cr 
arm and of the forearm there occur apelike details of morphology. 
Notable is the strong cmvatiire ot the radius, the outside bone of the 
forearm. Nevertheless, the piopn lions ot the limb are ultra hmnan, 
the torearm being very short relative to tiic upjser arm and not enor ] 
inously elongated as in the brachbting amhiopoids. The hand is qmie f 
human. The thumb is rather short, as are all the other digits. A mgeiher. 
Neanderthal man's upper extremity does not suggest arboreal hie much 
more lorcibly than does the arm of modern man. 

Naturally, we are interested in Neantiertlial man's legs. M'c recal that 
the leg is a niiitii more tuiman memlier than the arm. Perha|js this )s 
why legs have always commamled a disproportionate share of ^.pular 
interest, as compared with oilier parts of the anatomy. 1 he thigh hones 
of Neanderthal man are strongly l>owcd forward as in a|ics. They are 
ihort and massive w'ith great nrticiilar heads. In their stumpy, curve 
Form they recall the gorilla and the chimpanzee, wliile the straight j 
femora of moticin man rather resemble the torin of the gibbon s ting i 
Iwnes. The femoral shafts are rounded and do not shotv l ie sharp de¬ 
velopment of the rough line along the posterior surface (the hnea aspera) 
that is eharaeteristic of motlern man. This line, absent in apes, shows 
the aturchmems of the eMeusor ntusefes cot.cer.ted in maimatning die 
erect m,store (cl. page 122). In Neanderthal man, it issufiiciemly marked 


to indicate an upright carnage 


; bin is inferior in its development to that 
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of modern man. The tibiae or ihin. fxjnes are short and strong. The upper 
suTraces of their articular heads, forming the louer part of the knee 
joint, are sloped backtvard, indicating perhajis that the Neandertlial 
man walked witfi his knees bent* Tlie shape of the tibia! shaft in Ne¬ 
anderthal man is also reminiscent of apes in that the sliarp S-shaped shin 
crest of modern hiiimin tx)nes is but slightly developed, and the cross 
section of the shaft is oval instead of prismatic. 

The skeleton of the Neandeithaloid focn is of especial interest be¬ 
cause of its iuiman adaptations. It was a supporting ratlier than a pre¬ 
hensile organ* but it retains some of the characteristics of the grasping 
foot that have been lost in modern human types. The head of the ankle 
bone, which is in direct continuation with the axis of the great toe, is 
skewed sharply inward, indicating that the great toe was widely sepa 
rated from the other digits. The vault of the foot svas low and the heel 
Ixme small. We recall that the anthropoid foot has a vcr> short and un¬ 
developed heel lujne* vvhich is tipped toward the outside so that the 
animal rests its iveight on tiie outer bordei of the sole of tlie foot. In 
modern man* the base of the heel bone is flattened Instead of curved, 
so that i!ie bone stands upright on a plane surface and does not roll 
over on its outer side. The heel bone carries the ankle joint, and in man 
the great extension backward of t!te bone affords leverage for the power¬ 
ful calf muscles that arc atlaclied to the hiuder surface by the tendon of 
^ Adiilies. These muscles lift the heel in walking (cf. page 120). The heel 
I bone or calcancurn of Neanderthal man is smaller than that of modern 
man, and its hinder tuberosity is less develojied. h is inclined over 
toward the outside* so tliat the w'eight must have been borne principally 
on the outer side of the foot. The toe hones are not extraordinarily long, 
their only a|]e'!ike features being the retention of the interval between 
the greai toe and the oilier digits. Generally speaking, the foot of the 
Neanderthal man is not more simian than the other parts of his extremi¬ 
ties. Such a foot could probably be Hi ted in a modern sJioe shop. 

The approximate stature of a person in life may he estimated from 
the measurements of the long Ijones of the skeleton. The classic Nean¬ 
derthal men were of low stature, varying from 5 feet, I inch, to 5 feet. 
5 inches. Boule calciibies the height of the old man of La Cliapelle-aux- 
Saints at 5 feet, I inch (L.'id meters)* We must, then, picture him as a 
short, bull-necked individual with massive head and heavy projecting 
jaws. The head was carried thrust forward. The chest was deep and 
round, the arms of moderate length, the legs very short* The gait may 
have been a shuffling, bent-knee walk, in which the legs were not com- 


FOSSIL \MCHS10RS AND COLl-A 1 b R ALS 


S29 


[jletely extended upon the thighs. On the idiolc, Xeanderthali itum must 
finv'c been a ratJier gorilladike type. 

Some anatomists model reconstructions ot fossil skulls by building 
ip the soft parts of the head and face upon a skull cast and tlitis produce 
I liust ptirporting to represent the appearance of the fossil man in life. 
\Mien, hou’ever, u-e recall the fragmentary cotidiiion of most of the 
skulls, the faces usually being missing, tre can readily see that even the 
leconsiriiction of the facial shetetoUf leaves rtjoni for a gmd deal of 
doubt as u> details. To attempt to restore the soft parts is an even more 
iiazardoLis niKiertaking, The lips, the eyes, tlie ears, and the nasal tip 
leave no clues on the underlying bony ptrts. You can, with equal taciliiy, 
model on a Neanderthaloid skull the leatttres of a chimpanzee or the 
lineaments of a philosopher. These alleged rcstocations of ancient ty[X's 
of man have very little, if aiiy^ scientitle value and are likely only to 
mislead the public. 

The cranial capacities of the conservative Xeandei thalers are ncjt very 
small. The skull found on the Rock of Gibraltar is that of a womam 
and itie cubical contents are estimated at 1300 cc. by Ihude. The l^i 
Quina female skull is reckoned at 1307 cc. by the same autlmrity. and 
the type male skull from Neanderthal itself at NOS cc. The old man of 
Cliapcile auK Saints had a cranial (ra|>acity of alwtit KiOO cc.. uliicli 
is far a!x>ve lire average of male Eurof>eaiis today, lii the gross size of 
the braiuj, the Neanderthal ancients were tjuite up to ifie level of modern 
mail, 

"I"!ie endocraiiial casts of Neanderthal skulls reveal some features of 
irnjjortance. The La Chapel le-aux-Saims specimen had a long, broad, 
and low brain, with the left side somewhat larger than the right, indi* 
eating, perhaps, righidian tied ness. The cast gives evidence of a irndity 
and simplicity of the pattern of the convolLiiJons far dilTereiu from the 
complicated markings found on uuxlern entlocranial casts. Boule com- 
pares lussjiccitneii in this respect with the brains of mictocepbalic idiots 
and of anthropoid apes. 

In anthropoid apes, the frontal lobes constitute aboitt 32 per cent of 
the cerebral surface, in nmdern man about 43 per ceut^ and in the 
Neanderthaloid man of U Chapelle aux-Saints only 36 per c ent, Tilney 
regards the brain casts of Neanderthal man as demonstrating an expan* 
sion of all the lobes in comparison with those of rithecantliropus and 
of the Dawn i^dy. But the Frontal lobe is proportionately less ex¬ 
panded tlian the other parts of the cerebrum. Its outstanding feature 
is the prominence of the infeiior frontal convolution (the speech area), 
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UP FROM THE APE 

which is more developed than in either of the fossil types just mentioned. 
Tilney regards this frontal development as indicative of psychic powers 
in advance of the more primitive types and of a capacity for speech ap 
proathing modern standards. The parietal lobes are greatly expanded, 
according to this authority, and the prominence of the parietal eminence 
reflects a greater sensory development and a more complete mastery over 
manual movements than is found in earlier forms of man. 

riie temporal lobe is also well developed and displays a large audi¬ 
tor' eminence, which is generally accepted as a part of the speech mcch* 
anism. In the occipital lobe, the visual and visuopsychic areas show im* 
portani increments. 

The brain stem in the conservative type of .Neanderthal man. in con- 
j formity with the position of the occipital foramen and the poise of the 
head, was directed more obliquely than in modern man. sloping down¬ 
ward and backward. 

\ Altogether, Neanderthal man's brain was a massive and primitive 
( affair hut distinctly human. The intelligence of this type of man may 
have been hut little lower than that of some primitive men of today. 

HRCXJRESStVE NEANDERTHALERS 

Two of the oldest Neanderthal skulls that have been discovered in 
Europe differ surprisingly from the classic and conservative .Neander¬ 
thal type . 1 $ e.vemplilied by l.a Chapelle. the Neanderthal spec imen it- 
»lf. and the Gibraltar woman. The Ehringsdorf skull was disinterred 
from a travertine c|uarry near Weimar, Germany, in 1925. under geo¬ 
logical and palaeontological associations which indicate that it dates 
back to the third or last interglacial period (c. 1.^0.000 years?). The 
Steinheim skull came out of a gravel pit, in 1933. near Marbacli. 
Wiirtemberg. the birthplace of Schiller. It is stated to belong to a genial 
interval between the hrst and second phases of the Riss glaciation, which 
IS the third of the four great glacial advances of the Pleistocene (accord¬ 
ing to Zeuners chronology between 230,000 and 187,000 years ago). It 
will be rememliered that most of the western European Neanderthaloids 
date from the first stage of the fourth glacial advance, the Wiirm glacia¬ 
tion (beginning alxnit 115,000 years ago. according to Zeuner). 

The Ehringsdorf skull, represented by a fragmentary brain<ase, was 
that of an adult female according to Weidenreich. who described it, 
but. in tbe opinion of Keith. Iielonged to a youth of alxnit 18 years. 
Whoever owned it seems to have met a violent death or at least an un¬ 
seemly burial, since there are evidences of no less than five wotimU on 
the frontal bone, one delivered by the blunt implement of detective 
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stories and the others by some sharp-edged weapon, probably of flint. 
The skull had been fractured when tlie lx>ne was green and no other 
lx)nes of the skeleton were at hand. It seems probable that here, as in 
the lair of Sinanthropus. somel>ody liad l)€en eating brains. The bones 
of this skull arc thin, and the vault is high and gable-roof-shaped, instead 
of flattened down as in the conservative Neanderthal type. 'I'he forehead 
is also moderately high, although the brow-ridges are massive. This 
supraorbital shelf is more clearly separated from the forehead curve 
than in ordinary Neanderthal skulls. The skull is 196 nun. long and 
145 mm. wide. Its cranial index is 74—dolichocephalic. The interior 
brain space takes up 87.7 per cent of the skull length, the rest being in 
the Ixiny walls. Reith says that the l>ony walls of classic, conservative 
Neanderthaloids usually make up 16 per cent of skull length, as against 
12.3 per cent in this specimen and 8 to 10 per cent in modern man. 1 he 
cranial capacity was approximately 1480 cc., almut the average for inixl- 
em adult male Europeans. The other features of the skull are mostly 
classic Neanderthaloid, including the temporal bone and the bun-shaped 
cKciput with high rising nuchal attachments and occipital torus. 

The Steinheim skull has the right side of the skull vault and face 
l)cautifully preserved. It is a small affair—only 182 mni. long and also 
narrow. Its cranial index is 70. The supraorbital torus is huge, but the 
forehead is not so low as in conservative .Neanderthaloids. The vault 
rises to a inotlerate height and is laterally compressed rather than 
scpiashed down vertically. Tlie occiput is niediuinly conve.x instead of 
bun-sha{)ed, and the wisdom teeth, which are still in place in the upper 
jaw, are definitely smaller than the second molars. 

rhese very early German .Neanderthaloids are progressive in their 
high pitched vaults and in certain othei features. They approximate i 
Homo saftiens. ^\ e need not elal>orate ujx>n them further, because the / 
.Mount Carmel .Neanderthaloids of Palestine, exhaustively studied by 
Sir .Arthur Keith and Theodore McCa>wn, present an entire seric*s of 
more nearly complete skeletal material ranging from an almost classic i 
and conservative Neanderthal type through progressive forms to some | 
that are nearly Homo sapicus. \ summary of this material will be the 
best presentation of the important problem of the |x)ssibility of a pro¬ 
gressive Neanderthal type’s having evolved into anatomically mtxlern 
man.** 

Tlie Mount Carmel skeletons were buried in two adjoining caves, each 
of which yielded a l.evalloiso-Mousterian culture, probably covering a 
considerable part of the third interglacial period and the beginning of 

II McCown and Kcilh.Sfonr Age of Mount Carmel,\o\. II. 
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the last glaciation. The finds were made in 1931-19.12 in the course of 
excavations of a joint exj>ediiion of the American School of Prehistoric 
Research and the British Scliool of Archaeolog> in Jerusalem. The work 
was under the direction of Xfiss Dorothy Garrod. but the skeletons were 
disinterred, for the most part, in her absence by Theodore D. McCown 
and Hallam 1.. Nfovius. Jr. The first cave, Skuhl. produced more or less 
fragmentary remains of 10 individuals, in atidition to a considerable 
number of isolated specimens. The second cave, Tabun, contained the 
skeleton of an adult female, the mandible of an adult male, and sundry 
odd bones and teeth. The progressive Neanderthaloids come out of the 
Skuhl cave and the conservatives from Tabun. The stone tool industries 
are the same in both caves, but the fauna of the Tabun cave is perhaps 
slightly more archaic. 

Our interest is primarily in the progressive people of Skuhl. who first 
may he compared with the conservative Neanderthal type, as described 
by Boule in his study of the man of Chapelle-aux-Saints. The latter w.as 
short and stocky, while the men of Mount Qirmel are tall and the women 
short or medium. Both have massive heads, but the conservative type 
has a relatively large face, whereas this portion of the skull is not ex¬ 
cessively developed in the progressive Mount Carmelites. In contrast to 
the classic type, the progressive Neanderthaloids have vaults that are of 
nic*dium height or even alx)ve medium; their foreheads are moderately 
full instead of receding; their occiputs are not compressed vertically but 
project slightly beyond the attachment of the neck. The eyebrow ridges in 
Ijoth ty|H*s are very large, but in the Palestinians they show a tendency to 
se|>arate into medial and lateral parts instead of forming a continuous to 
rus. The faces of the conservative .Neanderthal men are long and progna- 
thous. but in the progressive forms they are usually of moderate length 
and orihognathous. Both tend to have flat, apelike malar bones, but in 
some Mount Carmel individuals a tendency toward the jutting cheek- 
iKincs of neantliropic man may l>e discerned. In both, the upper jaws are 
devoid of sufwrbital or canine fossae, but. in the conservatives, they are 
snouted, whereas they usually are not so in the progressives. The high, 
cavernous orbits of the classic type are replaced, in the progressives, by 
wide and not |>ariicularly high forms. The nose is more variable in its 
pro{x)rtions in the .Mount Carmel people, and the lateral margins of 
the nose are demarcated from the face, in contradistinction to the con¬ 
dition found in the conservatives. The latter have much deeper jaus in 
the subnasal region, and the chin eminences arc absent or rudimentary, 
whereas the progressive type usually has jaws of moderate depth, and 
the chin, though variable, is sometimes fairly well develojjed. Again. 
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ihe mandible in the classic Neanderthal tyjje has a very broad ascending 
ramus, and the hinder angle is planed off or truncated, whereas the 
breadth of the ascending branch of the jaw is variable in the more ad¬ 
vanced type, and the hinder or gonial angle is fairly well developed. 
Teeth in the progressives are not always large as in the conservatives, 
although the molars of l)oth types show certain primitive features. The 
mean cranial capacity of the conventional tyjie of Neandertlial man, 
according to Keith and Boule, is afjout MOO cc.; in the Mount Cannel 
skulls it ranges in three adult males from 1518 cc. to 1587 cc.. while the 
Tabun woman had only 1271 cc. and a Skiihl woman (II) between l.SOO 
and 1350 cc. As far as the evidence of the endocranial casts permits the 
comparison of the brains of the two types, it is concluded that the si/c 
and form of the brain in the Mount Carmel people lacked the primi¬ 
tive and simian features of the conservative type. Again, instead of short 
legs and a somewhat imperfect adaptation to the human erect posture, 
the Palestinians are altogether modern.” 

Altogether, .McCown and Keith discuss 111 skeletal characters in 
which the Mount Carmel jieople are compared not only with the classic, 
conservative .Neanderthal type, but also with the anatomically modern 
(neanthropic) type of the Cro .Magnon men who lived in the caves at 
tlie end of the glacial period after Neanderthal man had disappeared. 
Of this list, the count of resemblances in the .Mount Cirmel [>eoplc is 
as follows: Neanderthal, 16 (M. l per cent); neanthropic, .32 (28.8 j>er 
tent); intermediate, -16 (-ll.-l percent); indeterminate, 13 (11.7 per cent): 
peculiar, I (3.6 per cent). According to this crude census, the Mount 
Carmel skeletal series is closer to modern man than to Neanderthal 
man. However, the authors point out that all of these characters are not 
of equal diagnostic value, and that the larger proportion of advanced, 
modernistic characters in the Mount Carmel skeletons have to do with 
the conformation of their limb bones. Since these arc liable to functional 
alteration, the characters of skull and teeth weigh more heavily. On the 
basis of these later, McCown and Keith place the Palestinians in the 
f)alaeoanthropic (anatomically ancient) rather than neanthropic group. 


” Here is a selected list of more icehniral characters in which the Mount Carmel people 
tliver^je from the con8er''ative .Neanderthal t»pe; in the plane of the foramen magnum which 
dopes from tiehind slightly upward and forward as in motlem man; in the squamous suture 
of the tem|)oral bone which is more archetl than in classic Nearulerthal skulls, but lets than 
in modem men: in the occasionally large mastoid processes; in the convexity of the ocaput. 
the lesaer development of the torus, the lower halting of neck muscles and occasional develop¬ 
ment of an external occipital protulverance; in the prevalently neanthropic character of the 
tvmpank plate ami the glenoid fossa; in the intermesliate stage of the differentiation of the 
zygomatic arch and malar from the maxillary f»rtioo of the face; in the absence of taurodon- 
I ism of the molar teeth and in the moderate size of the teeth 
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So far, ilie present writer follows the detailed analyses of Sir Arthur 
Keith and his young collaborator with deep admiration of their skill 
and complete confidence in the validity of their conclusions. However, 
we now approach the crucial question of the significance of the so-called 
Neanthropic traits in these oihenvise Neanderthaloid human fossils. 
There are two straightforward opinions as to the phylogenetic implica- 
tions of this approximation of certain Neanderthaloid specimens to the 
anatomical status of mcxlern man. The first is that these progressive 
Neanderthaloids represent the conservativ'e type in process of evolving 
into Homo sapiens. The second is that the Palestinians arc hybrids 
^ between Neanderthal man and some variety of Homo sapiens. 

There are two principal objections to the view that Neanderthal man 
is our direct ancestor: (1) that he shows specialized traits that indicate 
an early and wide divergence from the main road of human evolution 
that leads to modern man; (2) that completely evolved modernistic types 
of fossil man were the coniemporaric*s or predecessors of Neanderthal 
man in wt*siern EurojK? and hence could not be his descendants. The 
first of these objections has been invalidated in recent years by a whole 
series of fossil finds of human l>eings showing in their teeth and their 
skeletal characters the piecemeal replacements of Neanderthaloid "spe 
cializations by modern morphology. One of the strongest reliances ol 
Sir .Arthur Keith and other adherents of the theory of Neanderthal 
specialization was the **taurodont“ molars found in Heidelberg, most 
Neanderthaloids. and. to some extent, in Sinanthropus. This elilarge- 
ment of the pulp cavities was supposed to be a ruminative specialization 
quite out of line with the cynodont molars (having small pulp cavities) 
alleged to be characteristic ol all anthropoid a|>es and modern men. 
But Dr. Sen^iirek has shown that molar teeth with enlarged pulp cavities 
are sjxjradically distributed throughout the human and infrahuman 
primates, fossil and modern. They may be a primitive, generalized 
feature rather than a specialization. In any event, they are no Neander* 
thaloid monojjoly. 

T he objection to an Neanderthaloid ancestry ol modern man based 
upon the prior or simultancxjus occurrence ol Homo sapiens forms 
in the geological strata that have yielded Neanderthal man could he 
dismissed as long as the evidence of such a precociously modern type 
of man could be cpiestioned. Bevies of allegedly .Middle Pleistocene. 
Farly 1 leistcKene, and ev'cn Pliocene finds of Homo sapiens have been 
acclaimed and ultimately discreditc-d. A geological bar sinister has de¬ 
faced their scutcheons, and they have been refused admission to the 
human palaeontological society. However, there has finally appeared a 
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candidate so fully equipped uith geological, archaeological, and ana¬ 
tomical qualifications that it seems im|x?ssible to refuse her admission 
to the Daughters of the Revolution. I refer to the Swanscombe skull, 
u’hich will be discussed in due course. By the same token, it is hard to 
deny the authenticity of the Pilidown lady as a non-Neandcrthaloid 
human being with a Homo sapiens brain-case and a geological pedigree 
longer than that of any Neanderthal man, save only the gentleman from 
Heidelberg, whether you leave her her lower jaw or take it away and 
give it to an ape. 

The question of the possible hybridity of the ancient Mount Carmelites 
bears upon the main problem of a “Neandcrthaloid stage” in modern 
man’s ancestry, in that there is an inherent improbability that the com* 
plete range of human evolution from conservative Neanderthal man to 
out-and-out Homo sapiens would be manifested in such a short series, 
in so brief a s|>acc of time, and in such a constricted locality. Some years 
ago, I commented upon this situation as follows: “That Neanderthal 
man should have changed thus rapidly into modern man within the 
s|xice of two caves and a city lot would seem to me to be a less credible 
miracle than the changing of water into wine at Cana in Galilee, which 
was re|x)rted perhajjs 50,000 years later. Cn the other hand, the results 
of a radical race mixture within a small group, as observed in modern 
studies, are exactly the sort of phenomena that are shown in the skeletal 
series from the caves of Skiihl and I abun in Palestine. Some individuals, 
and particularly the females, tend to reproduce almost in entirety the 
conservative parental type, while the males usually vary more widely 
toward the progressive parental slock. The one almost typical, classic 
Neandcrthaloid in the .Mount Channel assortment is the woman from 
Tabun, but the females of the other cave also apparently show more 
Neandcrthaloid features than do the males. 

The conclusion reached by Keith and McCown with respect to the 
two contrasted interpretations of the Palestinian series—w’heiher hy¬ 
brids or Neanderthaloids on their way to becoming Homo sapiens is 
l)oth ambivalent and ambiguous. In the first place, they reject the hy¬ 
bridization explanation on the ground that to win support for such a 
theory it would be necessary to produce from a Palestinian level as old 
as, or older than, the Levalloiso-Mousierian of Mount Carmel a fossil 
form of Homo sapiens that could serve as one of the principals of such 
a hybrid mating. To my mind, this viewpoint is analogous to that of 
the doubting Thomas who would insist that a \\ hiie father be produced 
in persona viva before he would admit that a Negress, with a bevy of 
children ranging from very light mulatto to almost fully Negroid, had 
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indulged in a little miscegenation. For, in the next breath, or at any 
rate in a few pages, McCown and Keith commit themselves to the view 
that Palestine was a transitional zone between an area farther to the east 
in which neanthropic man was evolving and one in the west that wit¬ 
nessed the evolution of palaeoanihropic man. 

Yet these authors also reject the explanation that their Mount Carmel 
people are Xeanderthaloids in transition to mtxJcm man. They do not 
believe, apparently, that Homo sapietis evolved through a Neander- 
thaloid stage. They regard the Mount Carmel people as "Ncanderthaloid 
collateral or cousins of the ancestors” of the Cro Magnon type but not 
their direct ancestors. Seemingly, they think that their “transitional zone" 
between palaeoanihropic and neanthropic cradles of man produced by 
evolution a transitional type that was neither flesh nor fowl, but some 
kind of a red herring. In this argument. Sir .\rihur Keith seems entirely 
to have overlooked his view that a western European neanthropic type 
may well have evolved through the Pilidown-Swanscombc succession 
before most of the Neanderthaloids occupied the caves of that area. 

My own opinion, which I do not guarantee to be either correct or 
immutable, is that the Neanderthal genus included both a conservative 
type, which became set in the classic mould of the man of lii Chapelle. 
and a progressive, continually evolving type, exemplified by Steinheim. 
Ehringsdorf. etc., which may well have prixluced. all by itself, some such 
archaic form of Homo Mpteus as the Australian aboriginal (minus his 
Negrito or Tasmanoid infusion). However. I do not think that this 
Xeandertfialoid stock was the sole source of modern human types. Other 
varieties of Homo sapiens may well have develo|>ed and evolved through 
protohuman tvpes that never carried the cfiimpanzee-gorilloid supra¬ 
orbital torus found in the Pithecantfiropus-Sinanthropus-Heidelberg- 
Xeanderthal succession or lineage. Further, if there were transitional 
zones between the evolutionary areas of contrasted human t> i)es. I should 
regard tliesc as zones of intermixture and fiyhridization, ratlier than 
a sort of evolutionary no-man s-land in ivliich tfie genes and characters 
of one form and tlie other vacillated in the germ plasm and skeletal 
structure of the individuals therein resident. Perhaps the Xcandcr- 
thaloids became extinct because, somewhat in the manner of the in¬ 
habitants of the Scilly Islands, they made their livings by eating each 
other s brains. But I think that they were absorbed and swamped by ad¬ 
mixtures with progressive and genetically dominant types of Homo 
sapiens. When Cro Magnon met Neanderthal, one or the other may 
occasionally have bled, but I think that they surely bred (if the sexes 
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were properly assorted). I'liat is what has happcnctl cver>'uhere in his¬ 
torical times when one type of man has encountered another. 

The i\fan from Rhodesia Who deeded a Dentist 

Broken Hill is in the country drained by the northern tributaries of 
the Zambesi River, alx)ut 11 degrees stiuth of the equator. Here a lime¬ 
stone hill or kopje rises 50 feet alKuc a swampy Hat. At its southwestern 
base was the entrance to a cave famous for its immense yield of fossil 
bones. The splintered remains of elephants. hip|x)]K)tami, rhinoceroses, 
zebra, and many other animals had literally choked the cave, which 
sloped sharply downward under the hill. Tlie limestone, of which the 
kopje is an outcrop, is rich in the ores of lead, zinc, and vanadium. Min¬ 
ing o|)eratiuns began here in 1005 or earlier and were carried deep into 
the side of the kopje, eventually cutting through the lower part of the 
cave. The hundreds of tons of lx)nes fdling the deeper levels of the cave 
were accumulated during alternate pcritxls of occupation by animals and 
by human beings. .At some intervening periods the cave was untenanted, 
probably because of flotxling. Throughout the fM>nc de|x)sit were found 
rude implements of quartz and chert. .Most of the Ix^nes identified are 
those of animals that still inhabit .Africa south of the equator. There 
is, however, no reason for supposing that the fauna of Central .Africa has 
been changed since Pleistocene times, since there were no glaciations 
here and no alternations of heal and cold that would cause a replace¬ 
ment of the animal occupants of the region. Since the bones were im 
pregnated with the metals, they were, as a rule, thrown with the lime¬ 
stone into the smelting furnace. .Many a fossil man may have gone down 
the maw of modern industry. 

In the summer of 1921, the miners had reached a depth of alxjut 110 
feet below the summit of the kopje and fiO feet below ground level. Here 
they reached the cave Ixjttom. .iO feet below water level. Mr. T. Zwigclaar. 
a miner, uncoverc-d a human skull while working with a black boy in 
the ore at the CO foot level and alxjut 10 feet alxjve the floor of the bone 
cave. .\o other Imnes were with the skull, but "the leg lx)nc of a man" 
was found alxnit 3 feet away. The human skull, with some other human 
bones found in the cave, somewhere or other, was sent to the British 
-Museum. In addition to the skull, minus its lower jaw. there were in¬ 
cluded a left tibia, parts of the left femur, a sacrum, portions of two 
pelves, and jxirt of the upper jaw of another individual. 

The sacrum, pelves, and leg bones recovered arc in no way re- 
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markable. They belonged to a man about 5 feet, 10 inches in height 
(1./8 meters). Keith, in restoring the bones of the lower extremity, came 
to the conclusion that the tibia was not long relative to the femur, as in 
Negroids or .Australoids, but somewhat short as in Neanderthal man, in 
Mongolian races, and in some Europeans. There arc no markedly an- 
thropoidal features in these limb bones. There are large and very 
robust, with massive joints. The femur is straight as in modern man, not 
bowed as in the Neanderthal race and in anthropoid apes. It has not 
the front-to-back flattening (platymeria) of the upper |K>rtion of the 
shaft that is found in some primitive men and in savage peoples of 
today. 

The associated lateral flattening of the tibia (platycnemia) is not pro¬ 
nounced. It may be mentioned that these modifications in the femur 
and tibia have been attributed to the bent-knee gait. Keith infers that the 
Rhodesian man was a hcasT and powerful fellow, weighing at least 208 
|)ounds. His gait was as erect as ours, and he extended the leg fully upon 
the thigh in walking,” He could have done the “goose step” of the 
German army with perfect ease. The sacrum is narrow and straight but 
otherwise unremarkable. The size and muscular markings, as well as 
other features of the bones, indicate that we are dealing with a male in¬ 
dividual. If only the limb bones had been found, they would have been 
referred to an entirely modem type of man. But the skull is extraor¬ 
dinarily apelike. Dr. Ales Hrdlicka, who made a pilgrimage to Broken 
Hill and carefully examined the site of the find, is of the opinion that 
the modern-looking limb bones do not belong to the owner of the skull. 
They were found several feet away from the skull and represent the re¬ 
mains of at least two individuals, one a male and the otfier a female. 

W hether or not the leg f)ones f>elong wiili the skull is a matter of minor 
importance. One may dismiss it with the remark that the skull calls for 
leg bones of an upright walking human being of good size, and that the 
specimens sent with the skull fulfill these requirements. 

No definite conclusion can l>e reached as to the geological antiquity 
of the Rhodesian find from the evidence available. From an evolutionary 
point of view, it ought to be early Pleistocene or late Pliocene, but it is 
possible that an ancient and primitive type of man may have survived 
to comparatively recent times in this out-of-the-way spot in sotith central 
•Africa. The skull is so remarkable that it would be an anthropological 

»» Mr. \V, P Pycrali, in ihc British Museum report on the remains of Rhodesian man. infers 
from certain features ot the pelvic fraginenu that this individual walked in a sloopins pos 
ture. The argument offered is ingenious, but unconvincing. (Pycraft. Dtuription of Human 
Remains, p. 55.) 
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discovery of ilie highest importance even if it had been found in an 
ash can in a city alley. 

The first glance at this skull shocks even the hardened anthropologist. 
The truly enormous brow-ridges and the bestially low forehead arc really 
gorilline rather than human. No anthropoid ape, save only the male 
gorilla, can ecpial in size the great supraorbital bar which in this skull 
extends straight across the brow region from the outside angle of one 
orhit to that of the other. Chimpan¬ 
zees have brow-ridges in the form 
of flattened arches over the orbits. 

These arches thin out toward the ex¬ 
ternal angles and above the root of 
the nose. The most massive brow- 
ridges in Neanderthal man also have 
the form of .an eyebrow curve with 
a depression above the nose and 
thinned external edges. In the male 
gorilla, the fnow-ridges are thickest 
at the external corners of the orbits 
and extend straight across the fron¬ 
tal region witfi a central eminence 
rather than a depression above ifie 
rwtofihenosc.RluKlcsianmanhas Rhodoian man. 

the chimpanzee form of brow-ridges. (Drawn with a camera lucida from a cast 
but tfiey approacli the gorilloid con- and photographs.) 
dition in their lateral extension and 

median development, and they arc much larger than those of any other 
fossil man. The forehead of the Rhodesian skull is much lower and 
narrower than in any Neanderthal form and displays little more vault¬ 
ing than that of Pithecanthropus. 

In other respects, the brain-case is of primitive but human shape, 
being very long (208-210 mm.) and relatively narrow (115-148 mm.). 
The ratio of breadth to length is 69 to 71 per cent. The great length 
of the skull is partially due to the projection forward of the brow-ridges 
and backward of the occipital crest. The actual length of the brain 
cavity, according to Keith, is only 171 mm., or 81.4 |>cr cent of the total 
skull length. In Europeans, brain cavity length is 92 per cent of skull 
length, in Australian alwrigines 88.5 per cent, in Neanderthal man 86 
|>er cent, in Pithecanthropus 84 per cent, in the chimpanzee 81 per cent, 
and in the gorilla 75 per cent. Thus, in this relation Rhodesian man falls 
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uitlijn the r3nge of tlic apes, being inferior even to PithecanthroniJs 
erect ns. 

The Rliodcsian skuli is lou-roofcd relative to its great length, but it 
shows the human expansion of the parietal region, whh the higliesi point 
of the skull Vault about one third of the way back of the coronal suture^ 
Keith points out that this elevation overlies the part of ilie brain con¬ 
trol I irtg the niovcincnis of the limbs tliat have to do witli iJie upiigJit 
jxjstuie. 

The cubic capacity of the Rltodesiaii skull has been estimated ^^arioiisly 
from I2S0 to 1400 tc. Keith found the enfhK.Tanjal cast displaced 1305 
eCt of water* This is a very small brain capacity for so large a skull* Titiiey 
thinks I flat the cast indicates a brain much superior to those of the Pithe 
caiuhropus or Piltdotvo types, hut it is too differcni from any of the 
fossil specimens hitherto fiiscovered to perniit any assumption of a close 
relationship. The frontal lobe shows a marked absence of convoltuionary 
impressions, biu the arc is higher tfian in Neanderthal man. The inferior 
frontal convolution or speech area is, however, well developed. The 
orbital cavities have a simian depth. From the frontal lobes. Rhodesian 
man miisi have l>een a very humble son ot human being, with capacities 
transcending the anihTO|joid limiss but far below those of Homo sapiens. 
Tilney does not judge him to have been capaEile of any such handicraft 
or cultural skill as chaiacterized Neanderthal man. The parietal oo 
cipital, and leit^poial lobes are exceedingly primitive, d'he sensory and 
kinacstlietic areas ate so poorly developed as to suggest that their pos¬ 
sessor was not an cfiicient artisan anti did not possess as wide a range of 
motor adaptahiliiyasdid NeandeniiaJ man. 

riie inferiority of the temptiral lofse is so insistent as to suggest patEi- 
ological retardation in grimtfi. Jt is remarkably small, and the auditory 
eminence is greatly limited in its development. The tempond lobes ,ne 
deJkxted inw.iid in a simian fashiam Ilecause of the smahnc'ss of the 
auditory region, Tilney thinks that the language of this individual must 
have beert vejy rudimentary. I he pjrtion of the occipital lobe represent¬ 
ing ihc vlsuo^psychic functions is wdl developed, and, in general, the 
lobe indicnlcs a marked advance toward the human status as compared 
with other parts of the brain. riJney agrees with Flliot Smith tliat 
Rhotlesian man occupies a f.ar inferior rank in the human family to the 
Neanderthal type. 

The face ol Rhodesian man lacks tJic lower J.iw but is otherwise com¬ 
plete. f he distance of the front pan of ihe jaw’s from ilae ear hole is \'cry 
great, 24 mm. more than in the average F.iiglishman, 50 mm, less than in 
the male gorilla, and exactly ihe same as in the Neanderthal man of I.a 
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Chapellc-aiix-Saints {Keith). The forward projection of the jaws is, how¬ 
ever, masked by the great projection of the brow-ridges. Anthro|K)id ajx?s 
are notable because of their great facial length from the root of the nose 
to the point on the jaw between the upper incisor teeth. Whereas an 
average dimension in Englishmen is about 70 mm., this facial length in 
Rhodesian man is 9.5 mm. (Hrdlicka), as contrasted with 87 mm. in the 
long-faced Neanderthal man of I .a Chapelle-aux-Saints. Keith states that 
the male gorilla approaches 110 in this measurement. The total facial 
length, including the lower jaw, must have been similarly intermediate 
between modern man and the gorilla. 

The facial breadth of Rhodesian man. according to Hrdlicka, was 
about 148 mm., an ample but by no means unusual dimension. An 
enormously elongated but relatively narrow face is also characteristic of 
the great apes and especially of the chim|)an/ee and the gorilla. Tfie 
great size of the brow-ridges is pcrha|>s the most notable feature of the 
entire skull. Keith asserts that the thickness over the middle of the 
orbit (21 mm.) exceeds that of any known skull, anthro|)oid or human. 
In the male gorilla and in the biggest .Neanderthal skull this thickness is 
only 14 mm. It is Itardly explicable by the proje< tion of the jaws and the 
upward stress exerted in cliewing. since the gorilla with less massive 
brow-ridges has much larger facial projection and is e(]ui|)jK*d in ad¬ 
dition with enormous and projecting canine leeili which the Rhodesian 
man lacked. The distinguished English amhrojjologist is inclined to 
regard this development as in part a secondary sexual character, although 
doubtless to some extent functional. 

The orbits, tvhich lodge the eyes, are of great size in Rhodesian man 
and relatively very' high. Here again is a definitely anthropoid char¬ 
acteristic, although it is soineiimes found in modern man. The nasal 
lK>nes are extremely long and broad, but the bridge of the nose was not 
high. Great length of the nasal l)ones is a feature of the gorilla face, but, 
as we have seen, these l)easis have nasal bridges greatly constricted and 
almost flat. In gorillas, the nasal root begins high up in the glabella 
region between the supraorbital crests; but, in man, there is char¬ 
acteristically a depression l>clow the glabella eminence, which marks the 
root of the nose. In some types, such as Australians, the nasal root is 
greatly depressed. This depression of the nasid root is of moderate depth 
in the Rhodesian man and asserts his humanity. We recall also that in 
the gorilla the side walls of the nasal aperture merge into the slope of 
the jaw without being continued round the I>ottom of the nasal opening 
to fonn a nasal sill, whereas, in well-developed human tyi>es. the reces¬ 
sion of the part of the upper jaw lodging the incisor and canine teetli 


344 


UP FROM THE APE 

lias caused the formation of a sharp ridge delimiting the nasal floor 
(cf. page 181). In Rhodesian man. the side walls of the aperture are lost 
in the alveolar slope, but back of their terminations is the transverse 
ridge that, in modem types, fuses with the side walls to form the nasal 
sills. A small nasal spine is also present. The nasal aperture, in the forma¬ 
tion of its lower lx)rders, is, then, of a very primitive but human type. 
More apelike configuration of this region may sometimes be observed 
in the skulls of modern man belonging to the less civilized races. The 
nasal opening of the Rhodesian man was relatively and absolutely very 
wide. In this respect he resembles Neanderthal man and the modern 
Negroids and .Vustraloids. .Anthropoid apes show absolutely wide nasal 
apertures, which are, nevertheless, narrow in relation to the great length 
of the whole nasal skeleton. In general, it cannot be said that the nose of 
Rhodesian man was markedly simian. 

The fullness of the upper jaws in the suborbital region is, however, an 
apelike condition that we have previously met in .Neanderthal man. To 
a Ic-sser degree, it may be observed among certain modern Mongoloids, 
notably the Eskimo. The prodigious depth of the upper jaw is l>cyond 
anything previously observed in a human being. The palate, of which 
this maxilla forms the sup|>orting structure, is enormous. Keith gives as 
its area •!! cm., as contrasted with 39 cm. in the La Chapclle*aux*Saints 
skull, an estimated area of a little less than 39 cm. in Heidelberg man, 
34.6 cm. in a large-jawed .Australian, and 25 cm. in the average Eng¬ 
lishman of today. .According to the siiinc author, the ratio of palate area 
to cranial capacity in the Rhodesian skull is 1:37.1 (reckoning the brain 
volume at 1.300 cc.), in the Iji Chapelle-aux-Sainis man 1:41, in modern 
Europeans 1:55, and in the chimj>an/ee 1:8.7. In spite of the huge size 
of the palate, its shape is essentially modern and human. It is its breadth 
rather than its length that is excessive. Instead of being relatively h>ng 
and narrow and IT-shaped. it is horseshoe-shaped or elliptical. The 
breadth is 120 per cent of the length, a very common ratio in morlern 
man. The vault of the palate is not only long and exceptionally broad, 
but also high, and the alveolar l)ordcrs in which the teeth are implanted 
arc <if great thickness and strength. The distance between the canine 
teeth, according to Keith, is .53 mm., as against an average bicanine 
breadth of 39 mm. in modern Englishmen. 

The teeth themseUes are of notable size but of modem human pro¬ 
portions. The canine teeth are reduced to the level of the other teeth; the 
molars are remarkable for their width rather than for their length. The 
third molars arc very much reduced in size and degenerate, a condition 
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met with in civilized man and sometimes in modern savages but quite 
unexpected in this apelike brute. .“Xccording to Keith, however, the 
wisdom teeth of the chimpanzee also show reduction. The pulp cavities 
of the teeth of the Rhodesian man arc not enlarged. 

The most remarkable fact about these teeth, however, is their rot¬ 
tenness. Ten of the 15 teeth presersed in the upper jaw have been 
affected by decay or caries. Alveolar aliscesses have formed at the rtxns of 
the molars and other teeth. Rheumatic changes have taken place at the 
knee joint, which (if the limb bones belong with the skull) may have been 
caused by the infection of the mouth. Fhere is also a |>cculiar |K*rfora- 
lion alx)ut a cjuarter of an inch in diameter in front of the left car hole 
and a larger eroded hole behind the ear jxissage. These two perforations 
are connected by a curved tract of roughened and pitted fxme. It was 
originally suggested by Yearsley that these lesions might be explained by 
the hy|M 3 thesis that the chronic septic condition of the mouth led to 
suppurative middle ear disease, complicated with mastoid abscess; that 
this abscess broke through the cortex at the base of the process and 
tracked upward into the temporal fossa along the lines of least resistance. 
He assumed that the hole in front of the ear was due to a wound inflicted 
by some sharp implement during life and was not the cause of death.’* 
Mollison has recently made a minute study of these perforations and of 
a still larger hole in the skull b;isc, together with certain fractures and 
marks on the associated limb Ixmes.** Me contended that the holes were 
made by the canine teeth of a large carnivore. W'eidenreich, however, 
has (Kiinted out that the two lesions are only 18 mm. apart at their closest 
point and are almost circular. Therefore, only a very small carnivore 
could have been the offender, because even a medium-sized dog has its 
canines set much farther apart. Further, there arc no marks of the oppos¬ 
ing teeth and such a small carnivore would not have the strength to 
perforate the l>oncs of this skull, anyway.” The mastoid abscess theory 
seems more plausible, but it is hardly probable that the hole in the 
tem|x>ral bone was caused by an agency inde|)endent of the eroded hole 
behind the ear. 

The prevalence of decayed teeth and other pathological affections of 
the mouth among civilized peoples has often been ascribed to the de¬ 
generation of the jaws and teeth caused by the use of soft, cooked foods. 
Oenial caries may perhaps be related to functional atrophy of the entire 


Ycanicy, Rhodfiian Man, pp. 59-65. 

M .\folli«on. "Die Vcricc/ungrn am Sthiktd." pp. 229-254. 
*• Wcidcnrcich. op. cil., p. 189- 


346 


UP FROM THE APE 


masticatory system. Here, however, we have a human type with tre¬ 
mendous masticatory musculature, and with large teeth showing the 
marks of very hard usage, but nevertheless diseased. 

The skull base of the Rhodesian man siiows a combination of primi¬ 
tive and relatively advanced features. It is wide relative to the breadth of 
the vault—an inferior feature—and the mastoid processes are small as in 
Neanderthal man, whereas in modern races they are large. The occipital 
foramen shows a small displacement backward but not as marked as in 
the Neanderthal type. The attachments of the neck muscles to the 
occiput are higher than in modern man, but the occiput was not buried 
in the ncxk as in the .Neanderthal type. We may infer that the poise of 
the head was intermediate between the almost balanced condition found 
in modem man and the apelike halting of the Mousterian cave-dw’ellers. 

Keith calls attention to the fact that acromegaly, a disease associated 
with an unbalanced or pathological state of the pituitary gland, produces 
in its victims an elongation of the face and jaws and an enlargement of 
the brow-ridges and increase in the forehead slope somewhat similar to 
that displayed by the Rhodesian man. In acromegalics, the attachmenu 
of the neck muscles arc incre;ised in area, in conformity with the en¬ 
larged face and jaws. In the Rhodesian skull the bony socket of the 
pituitary gland, the sella turcica, shows no distortion such .is usually 
accompanies that disease, and all of the parts of the skull have developed 
normally and harmoniously. Nevcrthelt'ss. it is jrossible that the great 
brow-ridges, deep jaws, and other features common to this and to the 
Neanderthal type liave l)een devclo|)ed through some hyper-functioning 
of the pituitary, not as a pathological condition but as a hereditary racial 
complex of physical features. 

Thus the importance of Rhodesian man consists in his wholly simian 
brow-ridges and frontal region and in his great face and jasvs with 
human-shaped plate and degenerate teeth, his small brain of inferior 
human pattern, a jKiise of the he.id approaching the modern and, so far 
as can be gathered from the limb bones, a completely upright posture. 
Again we may point out the essential asymmetry of the type that he 
represents—the combination of simian with human features—that re¬ 
curs in every fossil type, although the combinations are always varied. 

.Some authorities regard the Rhodesian man as a variant of the .Nean¬ 
derthal race. To my mind, there is no real basis for such a view. Except 
in the size of the brow-ridges and the lowness of the forehead, the two 
types have little in common. Rhodesian man is in some respets inferior 
to the Neanderihaloids and even to Pithecanthropus—especially in 
conformation of the forehead and brow-ridges. 
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Africanthropits njarasensis: a Candidate for African Primacy 

[n I93S, Or. I.tuiivig Kolil-l^rseii ioiiiiti ii large niitiiber of human 
skull fragnieim partly (in the surface and partly enibedded in die Kiid 
on the 11 on 1 teas tern shore of Lake F.yasi (Najarasn), In 1 angany ik.i Ter* 
ritory, Last Africa. The site also nas strewn with the bones of fossil 
animals and with crude stone implements. The study of the itmiian lames 
was entrusted to Dr. Hans W'einert, ttennaiiyb foremost authority cm 
fossil man.-' Sometvhat later Weinert also received sonic additional hnds 
of Iniinan bones from the same region made bv Kohl-Inmtn in IIISFI. 
The late African explorer. Hr, Hans Reck, and Dr, L.S. Ik Leakey made 
annick resurvey of the same area in 1937, U-akey .and Reek referred .lie 
remains to the Upper Rieistoicne, since they were certain that the de|«isit 
teas more recent tliari tire Middle Pleistocene strata that yiehietl ^1' "'''"y 
Man All of rite bones were fossilized .and miicb rolled, Llicy inclntUd 
parts of the tliree-toed Hipparion as well as remains ol recent animals. 
The stone implenients svere partly crude iiand-axts of lea" type 
and some or the liner .Aebetilean types, Kolil-t Jirsen’s original inids seem 
to have heen embedded in an ancient bed ol the lake and 5ul)sec|Uently 
erodetl out in part by w'ind aelion. The huinati bones were smashed into 
small pieces and included only skull [raBiiients. I he first liiid in . S,i 
included ahoul 21)0 small bits of skulft .rnd die llldS resurvey V'' 
some 2U more fragments reeotered from siu.ifar deposits some 4,30 to 
.150 meters e.isl of the oriRinal site, Tbese tbree collections of fragments 
represent at le.ast tbree skulls, of wbich oiify tl.e first bas f.cen restored. 
Since the nearly 20U small fragments ol this skull have been w'oin a oug 
die ed-es and often split hori/onlalK so that the outer and titncr tables 
of the bone are separated, die icstotalion .rebicved is liigbly speculative 
and dubious. The parts found usually do not make contact wrili eaeli 
Ollier. TI.ey inelnde a fragment ol die right brow'-ridge (aisparenth 
sonieivliat iniaginarivcly restored), portions ol the louder part of the 
left side ol the Iroiual. about liali of the left parietal, the greater part oi 
the fwdpital, .and a piece of the left maxilla that imludes a part of the 
lower border of tbe nasal aperture and lodges the left canine and irst 
prcmolar. There is also a loose molar tootli, prol.al.ly the tipper^ . 
All of the teeth are greatly worn anti they are rtot tin.isnal in sire. Ti c 
temporal bone lias a very small mastoid process bni Men.ert gives no 
precise description ol its morphology, nor. for that matter, of the ntor- 
.hology ol any of the other skull Iragmems. Instead, be ^ ^ 

elusions as to tbe twtnre of the lind mostly upon a comparison oi the 

IT Wflintrl^ "Africantlinojiua hfaT^JcIVfis,'' pp- 23^2-50®. 
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curves^ on:lines, and measurements ot tlie restoration. The present 
writer has no faith in the accuracy of the restoration and conse¬ 
quently cannot accept the measurements and the conclusions from con¬ 
tours. TiVcinert whshes to ascribe this so-called AfTiainlkropus to the 
Pithccamhropus-Sinanihropus group with closer aflinities to the more 
advanced Chinese form. 

E^en if serious consideration be given the Africanthropus reconstruc¬ 
tion, its resemblance to the Sinanthropus type is not impressive. In tiie 
occipitah or rear vieu’, Africanthropus does not show its greatest breadth 
just alx)\e the level of the car-holes, the most primitive condition, but 
higher up. Its rounded, but somewhat flat ten cd-do\vn, contour, from 
this aspect, is more like that of the classic Neanderthaloids. ^Veiden- 
reich remarks that the occipital portions of the Africanthropus sknlU 
preserved {there are two incomplete occipital bones), clearly show the 
disintegration of the occipital torus and also of the frontal torus. He 
rejects Weinert's contention of Sinanthropus or Pithecanthropus affin- 
ities for this new fossil and regards its primitivencss as not beyond that 
of the European iNeanderthaloids or of Rhodesian man. 

It seems to the present "ivriter that ^V'^einert has built up his .\frican- 
thropns in much the same way that the traditioml Gernian sc ientist 
evolved a camel from his inner consciousness and that German anthro¬ 
pologists have built up their ideal and largely supposititious Nordic 
race.“® 


The Men of Solo: Scions of Pilhecanihropus 

After the hnd of Pithccatithropus I and a sterile expedition in 19011-10, 
which undertook new' excavations at 'frinii but discovered nothing of 
great consetiuence, the focLis of interest in human phylogeny shiftetl to 
Europe, where fossil men were coming thick and fast out of cave deposits 
and qu.arries. After the discovery of Sinanthropus in China, the scientists 
of the Geological Survey of the Netherlands East Indies began to pay 
more attention to Pleistocene formations and Java re-emerged as an 
area of first imjxirtancc for the study of human evolution. 

In 1931. a member of the Geological Survey mapped the high level 
river terraces along the Solo River in central Java, Trinil, the first 
Pithecunihropiis site, as well as tlie places ol siil>sequent finds, is in this 

VVcidcnrtitl'i, ofi. p. 221, 

■^Froin Dai dfUlicbts aitlbropologisches Kucftirnhucti: 

"Recipe for l'ilaE!oanilirt)|>ic Coal^h: Take J quari ot l‘aris and mis with I pint 

waier. S[Er to a doiii^hy Xoui' rtild 3 auurtni choi:»ii^4l aVeUI ItoncA anit ailon' 

Id harden in coal place. 5crv<'e with deiiuOte technisclie anthrDpolDgmhe S^aice '(id Aryans 
oniji) ■■ 
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same river valley. .\t Ngandong. excavations sswe begun on a 2® 
terrace rich in fossil bones. The fauna here included Sttgodon, EUphas, 
Hippopotamus (highly specialized), and recent species of rhintKCTOs, 
cattle, and deer. These beds gave their name to the Ngandong Zon 
(cf p. 289). which overlies the Trinil /.one and is Upper eistwcne. 

In Ngandong. there were found parts of eleven fossil skulls and two 

tibiae Whereas all of the skeletal parts of associated animals were oimd 

in the deposit, the hum.an remains consisted of skulls 

ception ^he tihial fragments. Further, all of the skit Is 

sinashed in. quite in the same fashion that may he 

skulls among the Dvak of central Btiriieo, head-hunters who open 

skulls in orLr to eat the braim. .Vs we have seen, this bra.n-ea mg 

seems to have l«en almost a standard practice among the '‘•J'. 

brows of the Pleistocene. The best preserved of the 

include most of the vault and some of the base; there are no 

no lower jaws or teeth. The riniains of this cannibalistic barlnxi e set 

to have lien dumped in one s,K>t. Implements ^ taterl with tlm ^lo 

men have also been found. These include primtttve stone t«.ls an s. 

well-worked Ixme implements-a sort of axe made of deer antlers. 

barlK-d spear head of UpP«f Palacxilithtc ty|ie. .. . - 

Some of the skulls of the Solo men have been de^rtbcd » P" 
liminary way by W. F. F. Oppenoorth.- a former member » • ^ 

the Geological Survey. They are all of the same type-svith supra 

orbital tori, forming a nearly straight, continuous ridge 
into the very low and receding forehead imperceptibly, as n Pi he 
canthropus. and contrary to the groove or fossa supraglabHlaris that 
demarcates the brow-ridges from the frontal curve in 
in most Neanderthaloids. .Vlthough the fac« are 
thinks that the shape of the upper orbital runs suggests a w ^e and 
vers high orbital form in place of the rounded, deep orb ts that ar 
usl^il in the conservative Neanderthal type. The frontal bone has 
slight iiecUan ridge, so that the vault is moderately roof-shaped rather 

than flattened anteriorly. The occiput is not flatjen^ 

Neanderthaloids. but the miclial part, to which the neck muscles are 

iiafted. is an almost flat plane shelving toward the 

an angle of alxmt 100" with the upper or «“P'“'.‘^^^trs.; 
Vt the ton of the nuchal plane, a very prominent and sharp 

J ih.. icio areas of the occiput and forms the uppermost at 

crest delimits the two areas ol different 

"sltn. munll ridge form usually olnerved in Neanderthal 

«Oppcaoonh. -Ei„ neuc, diluvUtcr fnnenwh.- and "PUw «. Hooio SoU^uw. 
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man arid is more apetike. IIoucvxT. both types of occipital tori—crest 
and ridge—may be observed in sktibs oF recent man. The Xgatidong 
skulls arc ail low-vaulted bnt exceed those of Pithecaiuhrojnts and Siiiam 
ihropiis in height. Oppenoortli has atteiii|Hcd to calculate or lo estimate 
the cranial capacities of SEmie of the better preserved sjiecimens and 
finds for two supposedly female skulls (Ngandong I and VI) MfiO cc. and 
1190 cc.* respectively. iN'gandong a huge skull, is pic^iumably that of a 
male and yields a ralrulated rapacity of 1516 cc. TJiese figures arc, on rlic 
wjioJc, Inflow the average of Neantkillvatoid cranial capacities, tfiongli 
considerably afiove tiiose of Pltficcamiiropus. Aiichis Kapper. a noted 
authority on die brain, studied the endocianiaf casts of Ngandoiig 1, 
IV. and V and came to the conclusion that the general shape of the brain 
of Solo man was niore primitive than that of Neanderthal man and 
apprixjcFied in some respects dvat of Sinanthropus. 

The temporal licnie of the Solo man is much more modern in con- 
formation than that of the tonservaiivc xNcaiiderthaloids. Plie glenoid 
fossa is very deep and has a well-marked articular eminence in front of 
it: the tympanic plate is crested, and the mastoid process svdl-devclopcd. 
The position of the foramen magnum in the base of the skull is described 
as well forward. Oppenoorth gives the approximate kngtlt of the large 
male skull (Ngandoug V) as 221 mm. and its brenadth as about 114 mm. 
The hciglit of the calvaria or skull cap may have been about B7 mm. The 
inner length of the skull cap is about 17^ mm., .so that the index of inner 
to outer length would be about M. However, these figures must be taken 
as merely approximate. Ngandong 1. probaljly a lemale, has a maximum 
skull length of alxuit 19fi mm., a maximum breadth of approximately 
H4 mm., a skull cap fieight of about Ho mim. and a cranial i ndex of about 
72,3. Ngandong V I (according to Weidenreicli another probable female) 
Fias the following dimensions and indices: length (maximum), 192 mtm: 
breadth. M2 mm.: height from ear-holes. 102 iiim.; calvaria! height, 
81 mim: and cranial index, 7T2. These are, then, lovv-vauked long¬ 
heads of small capacity. 

Oppenoorth says that the only |x)5tcranial bone found in four excava 
tfons on file Ngandong terrace is a right tibia, the upper part of which 
is badly damaged. It is not short and robust, as are those of Neanderthnil 
man, bur slender and straight, with the bead probaldy retroverted, or 
tipped back, as in bent-knec-gaited persons. Tiic shape of the shaft in 
the middle is primitive and perhaps apelike. The sharp shin nest ol 
modern man (absent in Neanderthaloids) is undeveloped, ff this bone 
belonged to a male, the stature may have been alHiut 166 cm., and if 
to a female, 161 cm. Jiidged by the length of this single fmoCt Solo man 
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was not Lill. It may be merniontd that Weidcnreich and Rocnigswald 
think it possible rbai some of the femora aiiribLited by Dubois to Pithcs 
cantiiropus may belong to the later Ngandtmg mani. 

WeidfnTeich. in sore need of a full and clctaikd study of the imper¬ 
fectly pablislied Ngandong skulls for cxmiparisoii wUli Smanthropiis^ 
undertook his own investigation of the maierial from He fomul 

that in his comparison of 121 cratiiali characters only fi9 features of 1 Iottk.i 
soloensis (as this type has been nametl) were availal>k\ since there are no 
teeth and no facial bones among the tiiKls^ Excluding Ji characiers that 
seem to be merely individual or racial variations and (i that are dubious, 
there remain TsB feauires in which Homo sohensis can be compared with 
Sinanthropus and Piihecanthiopiis. In these, there is almost complete 
agreement, wdth ivv(j exceptions; the siie of the calvaria and tEie cianiaE 
capacity, Maxinuim lengths of lEie Ngandong sk tills, ntcordiiig to Weid- 
enreich^s measurements on the casts, range from Ifl^S mm, to 219 (nm.. as 
ag^iinst 188 mm. lo 199 mni. in Sinanthropus, and 17h,r> imn. and 18.1 mm. 
in the two Pithecanthropus sktilfs available for ine-asnrcnicnt. Average 
maximimi breadth in the Solo men is 11(5 inm„ as against 111 mm, in 
Sinanthropus and 135 mni. in PifhfcatithTopus II. Di(Terences in atiric- 
ular lieight of the skulls are even greater; Soloensis 197.1 mm.. Sinam 
thropus 98.4 mm., and PitliccaJtihfCpus 11 89 mm. 1 he ea]>aciiy average 
of the Solo type is not correspmidingJy increased. Accorfling to Weiden- 
retch's caltubuons, it ranges from 1915 cc. to 1255 cc.. witEi an average 
of 1100 cc, (These estimates .ire considerably smaller than those made by 
Oppeiioonh.) In any event, they fall fjerceptibly below the level of 
Neanderthal average cratual capacities. The crani,al diagrams and trac* 
higs suggest that t!ic Soloensis type is a link higher ilian the Siiiaii- 
tliropiis—Pithecanthropus stage. The occipital torus, itiough large, is 
beginning to disimegrate. Characters of the Iroiital torus and the frontal 
sinus rescmdilc Pithecanthropus rather than Sinanthropus. Although the 
Ngandong sktills still show the maximum hreadih lo^v down towarcl the 
skull bases—an apelike feature nomble in Sinanthropus and Pithe^ 
canihropus—there is a tendency lor this greatest breadth to shift upward 
to the parieials. 

Weidenreidi concludes that the Ngandong skulls resemble Pithc' 
canthropus more closely than .Sinanthropus, that they lepi cstni the next 
stage in evolntioii above Pithecaruhropus and are probably his descend^ 
ants, and that they are more piiniiiive than the N’eanderthaloids. Wuh 
this conclusion the present ivriier agrees. 

VVcklcrtrckh, op.dl,, pp £29-232 and paHJin. 
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THE WAUJAK SKULLS 

Professor tlic discoverer of PitheCiifithTopiis Iiad a habit oi 

digging out of his fossiJ closet, after Uie lapse of many years, simdry 
skeletnil specimens [hat Jiad been btougJn back from his early CKpetlitions. 
In 1920, lie prcKhiced a couple of allegedly fossil skulls that had been dug 
up in I88fl-lyi90 at a place called Wadjak> on the soutbern seaboard of 
central Java, about 60 miles southeast of TriniK These skulls came out 
of the conglomerate of terraces sLipposed to mark the former levels of 
a dried-up, freshwater lake. Dubois considered them of Pleistocene age, 
but von Koeiiigswald states that this dating cannot be conlinned and 
that a similar p>pulatioii inhabited Java (in the Sampoeng cave) during 
the Neolithic cultural stage, tvluch is geologically recent. These Wadjak 
skitlls had big Ijrotv-ridgesand receding foieheatis but iverc less primitive 
in this respect than the Sfjlo men. Miey were long-headed and had big 
brains. Wadjak 1, thought to have been a female, had a cranial ea|iacity 
reckoned by Dubois at Ifi.fiO cc. and Wadjak II. a male* no less than 
1650 cc* These capacities are far above the level of modern Euio|>eans. 

The i>alate of Wadjak II, according to Keith, equals in its area (11 cm.) 
the record-breaking si Hr of tlie Rhodesian palate. Tlie ividth iietween the 
second molars is 8 mm* greater tliaii in the Khodesian skull, but the in¬ 
cisor. canine, and premolar teeth are smaller in the \V'adjak specimen, 
and the jxirtion of palatal arch that lodges them is more constricted. In 
Wadjak I, the palatal area is 85 sq. cm.^^i cm. more than in nuxlern Aus¬ 
tralian males and 10 cm. greater than average dimensions of Englishmen 
(Keith). The breadth of the ascending branch of the mandihlcof Wadjak 
n falls only 5 mm* short of the unsurpassed Heidelberg jaw. The chin 
region is the weak, receding affair found in modern Australians—primh 
tive but hliman. The teeth of the W'adjak skulls are much tike those of 
the khodesian skull, large but of modern proportions, especially in the 
canine reduction hTIuI in the great transverse breadth of the molar crowns. 

The faces of the W^adjak crania, according to tJie iiictnnplete descrip¬ 
tions available, show features much like those of the Australian aborig¬ 
ines of today. Beloiv the pronounced Irrow-ridgcs are low and broad 
orbits; the nasal uyot is depressed below the overhanging g label la i the 
nasal bones are small* narrow, and very Hat. but tlie nasal apertures are 
wide. Tlie alveolar portions of ihe jaus are tlirust forward as in modern 
N egroids. 

So far as can be detluted from the meager account of these favan skulls 
given by their secretive discoverer, they were allied to the motlern Aus¬ 
tralian aborigines, lint their brain-cases tvere mucl\ larger and more 
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rapacious tlian those of ifiat most primitive of present^ay races. The 
average cranial capacity of ilic male Aostraliari is orily 12S7 cc+t which is 
about 300 cc. less than t!te contents of the Wadjak crania. 

These Wadjak people, if they were Neolithic, ahnost certainly lived 
too late to bct as Dubois thought, progenitors of the Australian aborig' 
incs. 

The Antecedenh o/ the /Jnsfrohnn 

Most of Australia remained submerged during Primary and Secondary 
times. It %vas, first of all. pan of a huge Amarctk comioent called 
Goinlwanalandj ts^hich included India and the Indo-Malayan islands, 
Madagascar, and a pan of South Africa. This continciu broke op, and 
parts of it ’ivere submerged in tJie Indian Ocean: Australia ivht;s separated 
from Madagascar aii<l South Africa, but maintained a connection uith 
tlic .Asiatic land mass until some time tow^ard the end of the Secondary 
Era. During this period of Asiatic conriection, .Australia leccit ed its 
Moral and faunal population. The animal and plant life rtn off on this 
great island seems to itave remained almost stationary and to have pre¬ 
served a great deal of its Secondary character. Houever. the marsupials 
diversiheti most astoundingly. Neither man nor any placental mammal 
originated in Australia. Man must have reached Australia by way of the 
Afalay Peninsula, Sumatra, Java, and Sew Guinea, probably well along 
in the Pleistocene Perioti, during one of the glacial pliascs when the sea 
level fell and only a short stretcli of sea had to lie crossed. TindaIe sug 
gests that this inunigraiioii took place TiVhen the old continental shells 
of Stinda and Sahiil. now at tire 10-fathoin level were above the sea. 
Even then the use of sea-going rafts or bark canoes svoiild have been rc“ 
quired in order to bridge gaps of 30 or 40 miles between islands.” 

In .Australia, the correlation of Pleistocene glacial deposits, river ter- 
races j. raised beaches, submerged strand lines, sand dunes and alluvial 
deposits has not yet been completed, flowever. at least three glaciations 
have been n^cognizcd: the Margaret, the latest motmtain tarn siagei the 
A'olande, the most obvious, cirque-cutting stage: and the Malanna, the 
oldest and most extensive, an ice cap stage.” The Margaret glaciation is 
tentatively correlated with the Alpine AVurm glaciation, the last of the 
four major glat talions of the Pleistocene, the Volande with the Euro|xan 
Riss (the third), and the Malanna with the Mindel (the second), A series 
of Australian raised beaches are thought to correspond to iniergbcial 
phases during ivhich the sea level rose factause of the melting ice, 

Tinsiak. “ A Iiliiitury q( > tan 1 n A list rill w pp. H i- H 7. 

Mahuny, “Aiuiqtlity oF M^n in Ausiralia." p- IS. 
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Among the finds of fossil or siihfossi! luiman bones found in Australia 
and New Guinea, ilic retcntly discovered Keilor skull is most important 
because its Pleistocene age appears to be irrefutable* Actually* two Keilor 
skulls h;u'c been found, l>m only one lias been described up to now. The 
specimens ii'cre encountered with some other hones in undisturbed 
ground at a depth of 19 feet in a terrace adjoining the Maribyrnong 
River, and 15 feet alx)ve the river level. I'he sand pit that yielded them 
is a mile north of Keilor village, which lies 10 miles northwest of ^Ee^ 
bourne. The discovery took place in October 1940, The Keilor ter¬ 
race. in which the skulls were found, is the uppermost of three terraces 
ol the Marihymong River which Maliony regards as representatives of 



Fij^. 54. The Keilor skull. 


the eusiatic rise of sea level that occurred during the Rbs Wiirin inter¬ 
glacial periotl.®" 

A <piart/ite flake, evidently an artifact, was Found proti'udiiig from the 
undisturberl sand of the pit close to the sjxjt tvlicre tlie skull ivas un¬ 
earthed. No bones of fossil animals were found in the Keilor termce. 
hut, ill any event, since the order in whit h extinct marsupials died out 
is not known, their fossil remains cannot he used at present to date de¬ 
posits. 

The Keilor skull, when found, was almosi completely covered with a 
mineral incrustation. The mandible is missing but otherwise the speci¬ 
men is nearly complete,** Theskitll is 197 mm, long, 14.'? mm. wide; the 
cranial index {72.fi) is dolichocephalic. The basion-bregma height 
{113 mm.) is distinctly high. The cranial capacity is calculated from 

.Mihnny. Tht Krifor fasiU ^huU, p. aO. 

VVdliilrrly, "The Kritnr KosiiE Skuit; AliaKiminl Ipp. 57 - 65 , 
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formiiltie to be 1593 cc., a figure far above the averages of rnoderni Aus- 
traJbn skulls (1294 ct.) aiirl of TasiiMnian skulls (1247-12G4 ec.). This 
figure, if accurate, indicates also a capacity nearly 150 co higher than 
that usually given for Juodern adult male turopean skulls. Tlie brow- 
ridges and glabella are only moderately developed; the rojt of the nose 
is not deeply depressed. The orbi[$ ate low; the suhorbitnl or canine 
fossae deep: the nasal bones are short, hroad, and concave and the nasal 
Hi|)erture hroad and low. but without distinctively primitive features of 
its lotver border, TEie nasal index (5-1) is cliaiiiaerrbine.^ The shorty broad 
face of the Keilor skull is only moderately proti tiding (guatliic index 
99.1)—less so than the average of Tasnianiiin skulls (101.4) and con¬ 
siderably below the Australian mean (104.5).“ The gnathic index ex¬ 
presses the diameter from the jjoint on the up|ier aheolar trordcr be¬ 
tween the central incisors to the middle |Kjiin on the anterior border of 
the foramen magnum as a percentage of the length of the cranio facial 
base (root of the nose to midtile of anterior border of foramen magnum— 
"basiem-nasLon"). Skulk with indices below 98 are oriliognathous or 
straight-jawed; indices of 103 or more arc prognathous: the intermediate 
category ts mesognathous. It is here that the Keilor skull falls. Ilow- 
evcTj. this index is not too useful a measure of )aiv protrusion because 
it disregards the height of the face. 

The palate of the Keilor skull is horseshoe-shaped and very hroad 
relative to its length. Tiie third molars are reduced in size and luriicd 
inwarck* The external palatal index, which expressed the maximum out¬ 
side breadth of the palate as a percentage of the external length, is 116.G, 
tvliidi puts it in the evolutionarily advanced gi'oups with relatively broad 
palates, rasmaiiiati cranta avemge 111,9 in this index and Anstraliau 
crania 107,7. Both Australian and Tasmanian skulls have palates more 
primitive in form and approximating the Ll-shajje seen in most andent 
types of man and in apes. The broad Keilor palate has a longjtndinaf bony 
swelling along Uie center line of its roof. Tins feature is known as the 
palatine torus. It is coiuinoncst among Eskinio. Many consider this torus 
a reinforcement against the stresses exerted toward the middle line in 
vigorous mastication. It is not an apelike feature. The teeth of the 
Keilor skull are so badly worn that the details of their cusp pattern 
cannot be stndied, but they fall well within the si/e range of modern 
Tasmanian and Australijm teeth. The studies of Wimderly and .Adams 
on the Keilor skull lead them to tonchide that the specimen sliows char¬ 
acters inicnncdiate between modern .Australian and Tasmanian skulls. 

i>*'rhc teeth anci palace of I he Kctlor stutl have txrcn cIcstWlKtE hj' .Acliiii], “7[ic Keifor Eos- 
ti \ SkliJIl Palalt anJ L’pfwr Di:nial pp. "1-7 
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The Kejlor skull has noi ihe g3ble-roof shape of Aiasfralian vaults anti 
lacks their massive brow-ridges arid rough areas of uiust tdar aLtacIuMCTH, 
Its prieial bosses are more proiiouiHed than iliosc of Australian skulls 
but less tlian those of typical Tasmanian crania. Inddentally, tJie ei'nnial 
sutures are of a simple paiteriip and the suture between the two halves of 
the frontal bone, the metopic suture, which ordinarily closes in the second 
year of likv has remaincxl open—a progressive feature often seen in 
European skulls hut rather uncommon in primitive skulls. 

The combination of Australian and Tasmanian cranial features in this 
spec ini en accords u'ell with opinion that the modern Australian native 
has sprung from an archaic White slock that lias absorbed a certain 
amount of Negrito blood through mixture w’ith the Tasmanians who 
preceded the Australoids in the coiitineni. 1 he great cranial capacity of 
the 5j>ecimen agrees with the superior measurements of volume found 
in the Wadjak skulls of Java, which arc certainly Australoid, even if 
their geological date is too late, as von Koeiiigswald now thinks, to per¬ 
mit us to regard them as ancestors of the Australians, 

Here, as in theS£>uih African boskojxjid types (cf. pp. 391-395), we erv 
counter the phenomenon of palaeolithic precursors who seem to liav^e 
had much larger brains than their putative modern descendants. Dr. 
Cadeton S. Coon thinks that reduction in cranial sine is a fairly constant 
phenomenon in the transition from Homo sajnetts men of the Upper 
Palaeolithic to recent races. Our brains may have shrimkcn since the 
dose of glacial times. 

Among the other supposedly geologically ancient luuiian remains 
found in Australia, the 1 algai skulk according to Mahoiiy, lias the best 
claim to authenticity Jt was fouitd iir JHiiiJ, ai f algai Station, kj.iieeiis^ 
laiui, in Northern Australia^ hut did not come to scientific notice until 
191-1. The lotus of the find tiepentb uptm the niciuory ^lf the original 
dtscoverer, an untraitied observer, wlici pointed out tci l^rofessor Edi^e- 
u’orth David a spot in the bank of a gully witliiit a few yards of whkh 
he said he had found the skull .30 years previously. The specimen was 
stated to Jiave protruded from the bank ahotii 3 feet aiiove tiie hottom 
of the gully. The skull was cmbetlded in the upper part of a clay layet . 
oierlajd here by G or 7 feet of black soil. No bones of extinct niarsuptals 
were foLind here, but tliey do occur in similar day at varitjus places in 
die vicinity. The skull is mineralixed to a degree similar to that exhibited 
by the bones of the extinct marsupials found in this red-brown day of 
the Darling Dov\ns. !M,ih<iny thinks the age is proixibly Pleistocene. 

The face and lower portion of the frontal lx>ne of the TaJgai sSkull 

Vtahoiu', '"-'liitiiiaJiy of ^r,a^ la Aujiralia," fjp, 
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lire in r lair state of preservation, but tJie vault is nothing more than a 
mosaic of fragnicnis, ivJiich have lieeii pieced together by Dr. A. Steivart 
Siniilu Its exact dimeiuinns cannot be reti>vcred, but Dr. Smith esti¬ 
mated the length at 192 niin. and the breadth at Ml mm,, the height ol 
the vault aMne the ear holes as 105 mni., and the cranial capacity about 
130U cc. The skull U that of a boy M or 15 years of age. It has a very 
iflick glabella region (the prominence afiove the root of the nose) for so 
young a subject^ and the forehead recedes sharply as in modern .Aus¬ 
tralians. The fate is extremely prognathous—much more so than in 
modern natives. I loreever. the conformation of hotli bra in-case and 
face is lypually .Australian. 

.As originally reeoiistrncted. the palate ol the Talgai l>oy ivas the most 
simian etcr found in a luiman being and hati enorniotis, projecting 
canine teeth. Ilou-ever, furElier studies by Dr. Milo Heilman revealed 
that the canines, although large, were not unduly projecting, and that 
the palate, in spite of its great si^e, ivas quite human in shape. 

.Anotfier famous Australian skull is the Golimm specimen, which is 
that of a very primiiive-appearing, adult male uutfi exaggeratedly Aus¬ 
traloid characters. This skull ivas publici^fed fjy Sir Cohn Mackenviie and 
Sir Artlitir Keith,■’* the latter of whom considered it a representative of 
the stfX'k of tfie Talgai Ixj^y and describerl several of its features as the 
most jjrimitise Jieretofore oliserved in man. Hoivever, .Mafiony and other 
competent .Australian authorities state that tiieve is no evidence what¬ 
soever of the geological amiquity of this OdiLina specimeu, which hills 
within, the range of modern a!x>rigJnal Australian skulls in all respects.** 

It is unnecessHiry to eiiumeraic and describe here sundry other mineraJ- 
l/.cd human remains found in various parts ol .Austialia and of dubious 
antiquity. All seem to represent ijjjcs closely similar to rlw^je to be ob¬ 
served in tlie present Australian afjoriginals, with some individual varia¬ 
tions, often in tlie direction of larger teeth, or greater prognathism than 
the riin-of'the-i!iil] modern .Viislraliai'l shows. The most signiritrant fact 
is that the Keilor skull, which apparently stands alone as atithenttcafly 
IMeistotenc, presents a combination of Australian and 'Tasmanian fea¬ 
tures that accords with the best modem analysis of the alfmhies of the 
present Australians- 

lii the .Aiiape District of New Guinea, an area in which a large Japa¬ 
nese anny was surrounded and liquidattxl toward the end of W^orld 
War H, a traginentary skull of yiossible geological antiquity has been 
discovered. It was found In 1!}29 by a niember of the Northern Aus- 

Kcilli, .Vfa- p. SO?- 

of Man in AustTalia.” pp. 34-S5, 
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tralian Geological Sm vey.*® Tlie skull fragniems \tere in silu in a bed 
of lirtoral manne day oiiiempping in the bank of a creek near Barida 
V'iIbgCH Aitape, 10 miks from the coast and alx>iu 300 feet above sea 
ieveL Over ihe skull were 4 feet of undisturbed littotal deposit eonuaining 
marine molluscs, and alxive this, 6 feet of gravel sormounted by top soil. 
The marine littoral deposit forms a part of the Upper VVaniino series, 
regarded by the Survey authorities as of Pleistocene age^ 

rhe Aitape skull fragments include the larger part of the Frontal bone 
and portions of hotli |)arieia]s. Fenner, who studied the skull, regards 
it as that of a female, aljoiii 4a years of age. tvho did not differ in any 
impiriani respect from the Southern type of the modern Australian 
aboriginah Modern Australoiddooking skulls sometimes occur in New 
Guinea. This specimen shows no Tasmanian afTunties, When we dis¬ 
cuss Birdsell s still unpublished analysis of the tri-hybrid origin of the 
Australian race (pp^ fi I0-G12). we shall see that comiderabie seginenis of 
die aboriginal Australian population show' little evidence of admixture 
with the Negriioid Tiismanians. 


Ptecocions Advent of ffomo Sapiens in Ejigland 

One could filf a lat book wdth elaljorate accounts of anatomicallv 
modern skeletal finds that are dubiously attributed to the Middle Pleis¬ 
tocene, the Loner Pleistocene, and even to the Pliocene and earlier 
geological periods. iJecause the earliest finds of Xeanderlhal man were 
referable to the first part of the fourth glacial advance (Upper Pleisco 
cene), and because Neanderthal man rvas, on the w'hole. rather apelike, 
it Trvas inconceivable to most anthropologists that a physically modernistic 
and iinsimbn human type could have preceded him. Sir Arthur Keith 
was perhaps the only distinguished student of fossil man who stead¬ 
fastly adhered to the belief that the AJousterian Neanderthal men. who 
buried their dead in tbe caves of W^estern hurope. were p<i]aeontological 
hang-overs, ontmotled survivors of an earlier stage of human evolution 
who persisted in some places longafter Ilomosapiem in all of hiscerebrtil 
glory, with reduced teeth and jutting chin, had emerged From ihe con¬ 
course of our ape ancestors. 

It is very difficult to establish the geological age of chance finds of 
human remains that come out of gravel pits, railway cuttings, and other 
comiiicrdal excavations, particularly because tbe bones are usually re¬ 
moved before they have been seen in position by qualified archaeologists 
and geologists ivbo can judge whether they have been introducixl into 
*" Ibid., pp. sa-ss 


t’OSiSlL ANtLEiilORS AMD LOLL.^rLRALS 


35t) 

the deposit after it ivas laid dotvn. or are contemporaneous iviih tfie 
stratum (in situ). Even ^vlien there is no tjuesiion of a hurial or any other 
intrusivca’^ency, the exact geological age of the layer in u'hidi Uic bones 
occur is often arguable or indeteriniiiate, so that tlte discounter of high 
antiquity always has an advantage. Thiis^ case after case of finds of Homo 
sripieui in appaieiitly niid-Plei&Ltx:en.e deposits tias had to l>e relegated 
to the "not provetr' category. Now at last, fiou cvci. the persistent searches 
of archaeologists among the glacial gravels ha\'c been rewarded by one 
east-iron, irrefragable case that serves not only to csiahlish the main point 
of contention, but also to validate or, at any rate, to strengthen numerous 
other claims previously dismissed. 

THE SWANSCOMBE SKUEL 

In early Pleistocene times, tbe Thames river laid down a sheet of gravel 
that is now ICO feet above its present bed. Later it erwled its valley, 
depositing subsequent layers of gravels at ilie 50 foot level and below. 
At the Iregiuning of the Neolithic period, .about SCOtJ years ago. the 
southern part of England stot>d about 100 feet above its present level: tlie 
English Cliantiel was a river valley and the Diigget llanL, now covered liy 
00 feet of water at low tide, was a marsh through which ilie Thames 
wound its way into the Norlli Sea. Tlicse old land surfaces of the 
Neolithic times, noiv butted, are called the "submerged forests," for 
stumps and trunks of trees are often dredged up. And Irath .N’eolidiic 
skeletons and characteristic stone implements of I he New Stone Age 
have been recovered frcmi these depiisits. By a gradual and long-continued 
subsidence, these old land surfaces were inv.ided by the sea; the lower 
part of the Thames valley Irecame att estuary. Toward the present mouth 
of the Thames tlie old Neolithic flot>rs notv lie more than JJO feet below 
the level of the river. 

At. Su'anstonilre, on the south side rif the Thames, between Dartford 
and Gravesend, there are several big gravel pits that expose the depf^sits 
of the IDO-foot high terrace. Among these, the Barnheld pit has been for 
many years a classic site for the succession of luunan enUures of the 
Lower Palaeolithic, as well as for remains of Pleistocene mammals. It 
was opened more than 60 years ago and has yielded many thousands of 
flint implements and countless fossil animal tJones. but never a scrap of 
human bone until 1635. 

The main w'orkLng-face of the pit. ovcrloiskiiig a deep excavation in 
the chalk, is about 10 feet high and cxjxises a series of sands, gravels, and 
loams of the 100-foot terrace. Tlte sequence of strata from the top down¬ 
ward is: (1) Upper Gravel and MiU-wash, (2) Upper L.oam. (3) Middle 
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Gravels and Sands, (4) Lower Loam, (5) Lower Gravel. On June 29ih. 
1935, Dr. A. T. \Iarston of Claphain, who had visited the pit at regular 
intervals to collect palaeolithic implements, found a fossil human oc¬ 
cipital bone in the Middle Gravels, at a depth of 24 feet from the surface. 
He kept a constant lookout as the face of the pit was worked back, and 
nine months later found a left parietal bone in the same seam of gravel 
and at the same depth from the surface, but 8 yards farther back. The two 
Iwnes articulate and undoubtedly belonged to the same individual. .A 
considerable number of we 11-recognized types of I^ower Palaeolithic 
implements were found in the same stratum as the skull, one no farther 
than a foot from the occipital bone and another at a distance of 6 feet. 
A committee of the Royal .Anthropological Institute, consisting of the 
best qualified geologists, archaeologists, and physical anthro|)ologi$ts 
available, examined the site, made additional excavations, studied the 
implement series and the bones, and concluded that the Swanscombe 
skull is an indigenous fossil of the lOO-fcxjt terrace of the lower Thames^ 
that the industry in the skull layer is Middle .Acheulean; that the as¬ 
sociated fauna is Nfiddle Pleistocene of an interglacial type, testifying 
a climate probably warmer than the present; that the interglacial phase* 
represented was probably tlie second or .Mindel-Riss. the Great Inter¬ 
glacial; that only the breadth of the occipital bone and the great thick¬ 
ness of lx>th bones are peculiar in comparison with modern remains of 
Homo sapiens,*' 

The .Acheulean hand-axe industries, primarily characterized by lance¬ 
olate. disk-shaped, or pear-shaped axes, made of a flint core or a large 
flake and worked on lioth sides, arestratigraphically precedc*d by a crudei 
hand-axe industry known as .Abbevillian (formerly Chellean). The 
.Abbes illian industry seems to have begun during the first glaciation or 
the first interglacial, and the .Acheulean succeeded it alxnit the earlier 
part of the second or C>reat Interglacial. .Acheulean types of implements 
went on evolsing through the rest of the PleisicK’ene up to the end of the 
last or third interglacial. In the caves of the last glaciation—Wiiim— 
Neanderthal man succeeds with his quite different .Mousterian industry, 
while, at Steinheim and Lhringsdorf, .Neanderthal man txcurs sviih an 
earlier “pre-.Mousterian’* industry, at the former site probably in a Ri.ss 
horizon (third glaciation), and at the latter in an early phase of the 
last interglacial. The Swanscombe skull is, then, older than any other 
European skulls except Heidelberg and Eoanthropus, both of which 
may possibly be second interglacial, but are more probably first inter¬ 
glacial. 

•> Clark and Morant, “Rqwri on Swansconitte Skull." pp, 97-98. 
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Professor \V. E. Lc Gros Clark and Dr. G. M. Morani reported on 
the skull for the Committee and found it to be, probably, that of a fe¬ 
male who died in her early ttventies, who had a weU<onvolutcd cerebral 
hemisphere, with a cranial capacity of about 1325 cc. and a cranial index 
of about 78. They felt that by the characters of the occipital lx>ne the 
Swanscombe skull could be distinguished from Spy II (Neanderthaloid), 
from Pithet'anthiopus. and probably from all other Lower Palaeolithic 
skulls except the Steinheim skull, and that the only remarkable features 
of the specimen were the thickness of both bones and the great breadth 
of the occipital, neither of which arc sulhcieni to throw Swanscombe 
out of the range of Homo sapiens. 

Sir .Arthur Keith, however, undertook a detailed study of the Swans- 



Fig. 55. The Swanscombe skull. 


combe specimen and at the same time a revision of Eoanthropus. which 
led him to some interesting inferences as to their relationship that must 
be summari/ed here. Firstly, in l>oth skulls, the lateral sinus (a venous 
channel on the interior of the skull) passes directly from the occipital 
to the temporal lx)ne over a special process of the occipital lx>ne that 
may be named the asterionic angle. This direct transmission is regular 
in apes and occurs rarely in human crania. Ordinarily, the transition 
is effected by the sinus cutting across the hinder inferior angle of the 
parietal. Next, the squamous border of the temporal in each of these 
skulls is extraordinarily arched and extremely extensive in its long, 
dovetailed flanging. These peculiarities may be due either to the unusual 
extent to which the tem|X)rals are bent inward (as demonstrable upon 
the Piltdown specimen only), or to the inward pressure of the temporal 
muse le that exerts its strength against the squamosal suture as it ascends 
the side of the cranial vault in growth. Again, it is apparent that in both 
skulls the temporal extended far enough forward to make contact with 
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tlic frontal at pterion (a form of ptcrionic articulation customary in apes 
but rare in man. 1 he interior of the parietal bone in this same region 
indicates that a sharp Sylvian falx, as seen in modern skulls, was miss¬ 
ing both in Filtdown and Swanscombe (cf. footnote, p. 310). From 
the endocranial casts, it may be concluded that the temporal and 
tcmporo-occipiial regions were more extensive in Swansiombe than in 
Filtdown. However, in both casts there are indications of a simplicity 
beyond what is usual in modern crania. The brain casts show that both 
of tht‘se skulls were characterized by a high degree of asymmetr)' of 
theotcipital lobes, but in Filtdown the left lobe is larger, in Swanscombe 
die right. T he occipital lobes of the latter skull are the more richly 
convoluted. Keith found that the Swanscombe parietal and occipital 
could be fitted ver> well to a slightly narrowed mmlel of the Filtdown 
frontal. He was also successful in fitting the basal region of the occipital 
bone of Swanscombe (which is nearly complete) to the incomplete Filt¬ 
down base. Both skulls show a conspicuous downward bulge of the 
nuchal plane of the occa^mt, but tfiis is the more pronounced in the Pilt- 
doun specimen. The muscular markings on the cK'ciput arc peculiar in 
each skull and rather different, Imt Keith thinks that the |xittern of 
Swanscombe is a derivative of tfie Filtdown. Both skulls have about the 
same auiicular height (110 mm.), but Keith’s reconstruction gives the 
Swanscombe skull a length of 185 mm. and a breadth of 114 mm., as 
against H)l mm. and l.aO mm. in Foantiiropus. Bcx'ause of tlie greater 
thickness of the Ixmes, the capacities are not dissimilar: Swanscombe 
alrout 1350 cc. and Filtclcjwn alxnit 1358 cc.«* In neither skull does the 
CKciput resemlile the Neanclerthaloid shape found in the progressive 
Steinheim skull, and Keith does not think that the Steinheim Neander- 
thaloid forehead could f>e fitted to the Swanscombe parietal and ck- 
cipital. He concludes that the Swansconifre man is a later member of 
the Filtdown phylum the Swanscombe skull is second interglacial and 
the Filtdown probably first—and regards the london skull and the 
Bury St. Fdnuincis fragments (which will be described later) as still more 
recent members of the gioup. Keitit does not commit himself definitely 
to tlie opinion that this Filtdown phylum is that of Homo sapiens but 
notes that it was a strange mixture of ncaiithropic and simian features. 
Incidentally, he considers the Swanscombe individual to have been a 
male under 25 years and the Filtdown to have been a probable male 
over 30 years. 

These identifications and deduced relationship's of the Swanscombe 
to the Filtdown are those of perhaps the greatest authority on fossil man. 

•* Keith, "A Re*uney," p. 252 
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Tliey may not be in all respec ts correct. However, there is no denying 
tlie conclusion that Swans< oiiilx: is eiihcr inicl Pleisio* ene Homo sapiens 
or something so close to it tliat the dilferences arc zoologically incon- 

siderablc. 

galley hill man 

The most notorious of the anachronistic and qtiestionahle linds of 
Homo sapiens in the mi.l-Pleistocene is Galley Hill ntan sto.ttly de- 
Icndcd hy Sir Arthur Keith but usually disregarded by other sttitlcnts 
ol human palaeontology. The authenticated lind of the Swanstombe 
sktill. some 17 years after the Galley Hill discovery , comes very close to 

validating the anticpiity of the earlier siieciiiien. f .1 mo frvn 

I he schoolhouse at Galley Hill stancU on the broev of the lOO-ftM 
terrace overlooking the Thames valley some miles helow I-"-'''""- " 
1888. workmen were removing the gravels to get at t ic * ' 

which is used in the making ol cement. The Galley 1 fill *^eleum > - 
fotind by one ol these workmen, apprenily almut 8 feet down in the 
gravel and 2 feet above the chalk. Unfortunately, no geologist observee^ 
the lind in silu, but two amaietir archaeologtsts. the sc 
a printer, examined the Ixmes before their removal, and 
gilen Sir Arthur Keith very clear testimony .as to the ^ 

dition of the strata almve the ImiicV In 1891, Mr. h. " 

geologist, went carcitilly into all ol the evidence and satislied liiinse 
that The skeleton was actually found at a depth ol 8 leet in the gravel 

of ihe lOO-fool icrmcc. , . . j i 

Since the Galley Hill gravel pit is only a lew hundred yards fron 

the Barnslield pit and the stratilication is stated to be the same and the 
implements fotind in the variotis layers are of the same types, it is <1 ITr 
cult to evade the conclusion that the Galley Hill skeleton is rough 
cotuemtxtraneotis with the Swanscombe sktill-namely a Middle .Adieu- 
lean man, probably belonging to the second or Great Interglacial pcW. 
However, since ititwt prts ol the Galley Hill skeleton are represent«l. 
and the variotis Imnes were found cl<»e together, they must re|.r«ent a 
burial. Sir Arthur Keith thinks that this burial was made 
land surface, and it is clearly stated that the skeleton was em'* 1«W m 
the loam below the gravels and just above the chalk. Keith identifies 
the stratum as the l ower U,am. which in the Barnslield pit 
Ixvwer Gravels. These latter gravels contain a ‘ 

and are jiisi below the Middle Gravels, which yield ^ 

axes. In the Barnslield pit. the larwer Loam has its surface s . 

Keith, of Man, 1,252,11. 
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as if it were an ancient land surface, but no implements are found in it. 
The Swanscoml)e skull lay somewhat higher, in the Middle Gravels. 

The Galley Hill bones themselves are not extraordinary in a mor- 
phological sense. They include a skull cap. most of the left half of the 
lower jaw, and fragmentary limb bones. Galley Hill man was a male 
of 50 years or more. His stature was short, not more than 5 feet. 3 inches. 
(160 cm.). There is nothing anthropoid or even Negroid alx)ui the limb 
proportions. The shin Ixjnc is not long relative to the thigh as in Ne¬ 
groids. nor yet very short as in Neanderthal man. The collar bone and 
humerus show, according to Keith, remarkable development of the 
large pectoral muscle. 

The skull has been warj>ed. so that its width is somew'hat diminished 
and its length increased. It seems to have l>een very long, about 204 mm., 
and narrow (width 140 mm.). The cephalic index (ratio of breadth to 
length) is al}out 60. The vault is relatively low (height above ear-holes 
120 mm.). The cubic contents seem to have been between 13.50 cc. and 
1400 cc.—not below the average of many men of today. The brain cast 
shows modern development of the convolutionary patterns and presence 
of all of the areas connect^ with sight, hearing, touch, speech, move- 
menis, et cetera. The fossili/ation of the l>ones is pronounced, not neces¬ 
sarily an indication of ^eat age but yet one of its preretjuisites. The 
skull is e.xcepiionally thick. 10 to 12 mm. in the vault, and the brow- 
ridges. though of the modern divided type, are pronounced. The mandi¬ 
ble shows some primitive features, although the chin is well develo|)ed. 
The ascending branch has a very shallow depression or sigmoid notch, 
in front of the condyle. This is not a simian feature, but occurs in Ne¬ 
anderthal man and occasionally in some modern peoples, notably the 
Eskimo. The glenoid fossa, which receives the condyle of the jaw, is of 
a form seen in primitive races of today. The area of the temporal muscle 
IS exceptionally large, and the mastoids are small. The five teeth left in 
the jaw are not large, but the crowns of the molars are greater in length 
than in breadth, and the third molar is slightly longer than the second. 
The pulp cavities of the molars are not enlarged as in Neanderthal man. 
and the roots are of modern shape and proportions. Keith calculates the 
area of the palate at 29 to 30 stp cm., a figure by no means extraordinary 
in primitive peoples of today. 

Galley Hill man had a good forehead and a satisfactory chin, a normal 
amount of brains, and other skeletal features quite in harmony with 
the development of a modern individual of the less civilized human 
races. 

In view of the authentically Middle Pleistocene age of the neighbor- 
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ing Swanscoinl>e specimen, I am puzzled lo note that Sir Arthur Keith 
in studying it makes no mention whatsoever of the Galley Hill skeleton, 
but concerns himself principally with a comparison of Pilidown and 
Swanscombe. This omission suggests that he has recently lost faith in the 
antiquity of Galley Hill man, although a better case for it can now 
be advanced than ever in the past. 

THE LONDON SKULL 

Sir Arthur Keith has assigned two other Pleistocene English skulls to 
the Piltdown-Swanscombe lineage. The London skull, discovered in 
1925 in excavating for the foundations of new buildings for Lloyds, is 
of doubtful age. It may belong to the 20-foot terrace of the Thames and 
be post-Mousterian—subsequent to the disappearance of Neanderthal 
man. It may belong to the 50-foot terrace and l>c Middle Pleistocene. 
Most of the parietals and the occipital were found. Keith has restored 
the specimen and notes the following resemblances to the Piltdown 
skull: open angle of Uie nuchal plane of the occipital bone (in contrast 
to the Hat, sharply shelving Neanderthal nuchal plane), marked asym¬ 
metry of the occipital lobes; long, gently curved contour of the occipital 
aljove the attachments for neck muscles; general similarities in shape 
and muscular markings of the bones. 

THE BURY ST. EDMUNDS SKULL 

The Bury St. Edmunds skull, found in 1882 in West Suffolk, comes 
from a pocket in the chalk filled with brick earth. Similar pockets have 
yielded Acheulean implements, and the fossilized skull may have been 
washed into the depression when the river l.aik was How'ing 100 feet 
above its present bed. The fragments consist of tite up|>er part of the 
frontal and anterior portions of the parietals. The forehead is bidging, 
and the Ixmes are thin. The skull, probably that of a woman, was cer¬ 
tainly not .\eanderihaloid. The vault was flattened and broad, probably 
brachycephalic. 

Neither of these cases is convincing, nor do they add to the already 
established case of the existence of Middle Pleistocene Homo sapiens in 
England. 


The Cave Artists: Art for Meat's Sake 

In the caves of France and in strata overlying those that have yielded 
the implements of the Mousterian industry and the remains of Neander¬ 
thal man, are found the artifacts l>elonging to the .-Vurignacian culture. 
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I he Hint tools and weajxnisof this industry arc smaller and more diversi¬ 
fied in form than those made by Neanderthal man. The use of bone for 
tools becomes very common. 1 he beginninj»s of graphic and plastic art 
date from this period. The tenants of the caves who succeeded .Nean¬ 
derthal man scratched on lx)ncs, on pebbles, and on the walls of the 
caves, drawings of the animals they hunted, at first crude outline sketches, 
but from the very beginning done with a certain boldness and realism. 
Before the end of the last glacial retreat, these engravings had reached 
a pilch of excellence in delineation of animal forms that rvas not after¬ 
ward ecpialled until the .Minoans of Crete prtxluced their masterpieces. 
On the walls of the caves the men of the .Aurignacian period also painted 
pictuies of animals, at first in Hat tints, then shaded. In the latest phase 
of the palaeolithic culture, these paintings were elaborated into poly¬ 
chrome efforts of considerable merit. The .Aurignacians also carved 
statuettes in ivory and stone, usually representations of the female figure 
with swelling breasts, greatly protuberant buttocks, and sex organs 
sironglv accentuated. Such female iigurines probably had a magical 
significance and symbolized the reprcxluciive force in nature. 

I he Ixmes of the animals found in these dejxisiis of the Upper Palae 
oliihic period still indicate a glacial climate. The wcxilly rhinoceros, 
the mammoth, ilie case bear, the arctic fox, and the glutton cKCurred in 
abundance. C;radually. however, the climate seems to have become 
dryer, and a fauna like that of the Siberian tundra Iregan to dominate 
the scene. The reindeer became increasingly abundant, and with him 
the musk ox and the horse. .A cold, dry, steppe climate succeeded the 
damp cold of the glacial maxiimim. 

One of the best preservcxl skeletons of the .Aurignacian periods is 
that discovered at (amibe-Capelle in the Pc:rigord region of France in 
LK)0. It leas found in a cave with iy|)icai iinplcincnis and animal re¬ 
mains of the .Aurignacian period. The skull is long (202 nun.) and very 
narrow (breadth 131 mm.), the cranial index or breadth-length ratio 
being 66.3. It is high-vaulted, the diameter from the anterior edge of 
the occipital foramen to the top of the frontal Ixme being 130 mm. The 
brow-ridges are strongly deveIoix.'d. although much smaller than those 
of Neanderthal type, and the forehead is high and rather steep. The 
face is of incxlerate breadth and length and no more projecting than 
that of modern big-jawed men of the less prognathous races. The jaws 
are. however, very strong. The orbits arc low and broad: the rex^f of the 
nose is not high, and the nasal aperture is rather broad. .All of the teeth 
are present in a large U-shaped palate such as is sometimes seen in mod¬ 
ern .Australians: the lower jaw is very large and heavy, but the chin is 
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fairly well developed, and the attach merits of the tongue muscles arc as 
they sJionld be in an entirely human jaw. The teeth are large, but the 
pulp cavities are small as in modern irixin. There is nothing remarkable 
about the other bones of the skeleton: they belonged to a short man 
(Ifil tm.), of robust build aud upright carriage, Aiirignacian man was 
somewhat crude and brutal in appearance but showed none of the 
gorilla-like features observed in Xcanderthal mam 

Tlic 111 St well-preserved skeletons of the Aurigtiacian |XTiod were dis¬ 
covered in 1868 in ilic little village of Ics F.y/ks, which lies in the valley 
of the V^iteve river. The Vesiere is a northern tributary ol the Doi tlogne, 
in the Ferigord, one of the most charming and pitiurestjue parts of 
south central France. Here have been found the richest and most varied 
remains of F leistcxeiie nian encountered anytvhere. In caves and rock- 
shelters the Mousterian Kcanderthaloids lived, and in the same dwelling 
places their sticcessoni—the men of the Aurignacian, Suhuriati, and 
Magdalenian periods—evoked their industries ami tlevelopcd their 
arts of realistic painting, sculpture, and engraving on stone and l>one. 
The type sites of two of these periods, the Moiisteriaii and the Mag- 
daleniaii, are in this valley. 

riie small rcjck-shelter of Cro Magnon is at the foot of tfte cHIfs 
within the village of fjes Fy/ies. When I visited it some years ago, the 
site of the famous discovery had been converted into a hen coop, but 
even then I picked up a Hint Hake, perhaps struck oH by one of the 
palaeolithic hiuiteis ami artists. When M. Ixtuns l.artct e.'icavaicd this 
rock shelter in 1868, he found it to contain hearths and strata yielding 
implements of tire Aurigoacian culture. TJie human remains occurred 
in the highest strata of the deposii, far back underneath the overhanging 
WhiII of the cliff. They consisted of a skull and some other bones of an 
old man and, a short distance away, parts of the skeletons of four other 
individuals. The type tjf nian here discovered is one that seems to have 
inhabited various places in western EuroiJc ihroiighout the three Upper 
l^a la col i t In c pc rimls. 

W'e may take as typical of die group the "Old \[an of Cro Magnoii" 
himself. His stature was 168,-1 cm., or 5 feet, 6*/^ inches, according to 
the conventional eslimaies. His forearms were rather long when com¬ 
pared with his upper arms, and his shins were long relative to his thighs. 
Xfost writers refer persistently m Uicse as Negroid proportions, and 
they are tioi usual in modern Furo|X'ans. but they occur fret|uently in 
the taller groups of American Indians and in other races that are not 
ordinarily lonsitlered Negroid. 

It is, however, the skull of the Cro Magnon man that is supposed to 
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define the type. It is a massive skull, large in every dimension. TTie 
length h 203 mm., the breadth 150 mm., and the height above the ear- 
holes 132 mm. The brain^ase ol this old man is estimated to have con* 
lained 16G0 cc.,” wjdch is roughly 150 cc. alcove the modern European 
average. The braiimase is dolkhotephalic, and of a pentagonal or toffin 
shape when looked at from aJxive, since the bosses on the sides of the 
parietal bones are strongly projecting. The forehead is broad and of 

moderate height, the brow-ridges of 
ordinary siLC. The occiput bulges be¬ 
hind and displays a marked fiattening 
in the lambdoid region, right at the 
crown of the head where the hair whorl 
ordinarily is observed in the lir ing. .-kl- 
diough the skull is relatively narrow 
compared with its length, it b abso¬ 
lutely broad across the middle of the 
parietals where the lateral bosses pro¬ 
trude. Halted to this long brain-case 
is a broad and ver> short face. This 
com hi nation of a short, broad face with 
a Jong, narrow' head is knotvn as cranial 
disiiarmoiiy. Tiie orbits of the eyes are 
e^tremciy broad and, because of the 
shortness of the face, very low. The 
cheek !>ones aTe large and protruding (' liigir ), although not nearly so 
proinjneni as in American Jndkns, The nose is narrow and high, 
or leptorrJune: ihe alveolar brnders, tv Inch Jorige the teeth, arc progna' 
tlious. The palatine arch is ol medium size an<I somewhat narrow^ the 
teeth are not e.\iTaordinary. The lower jatv is robust, of an entirely 
modem conloniuiion with the chin jutting fonvard strongly. 

\ fairly constant feature in this type is the ilattening of the thigh 
bones, railed platymeria. and the side-to-side fintteiiing of the sliin bones, 
called jjbtycnemia, which have been attributed to the habit of walking 
with the knees bent on unlevel ground. 1 fit femora are also strongly 
Ixjwed a ml have marked pilasters on their ijostcrior surfaces (cf, 

pp, 121-122). 

Thus we are sfiown the picture ol a powerful man with relatively 
long forearms and shins, who perhaps did not c-Mend the leg completely 
in walking. I his man had a massive brain-case and a fine brovvj the back 
of his bead protruded, and above the bulging occiput w'as a Haitened 

a'c Kriihi'a fijfiircit; JUntXc jfji« [htr c^paciiv as iSW cc. 



Fig, 56. The skull of the Old Mun 
of Cro ^tagl 1 ilSO, (Drawn with a 
caineTD Eucid^ (rocii a cast,) 
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area. His bee W 2 .& very broad and short: his eyes long and with narrow 
openings, Iris nose high and narrow^ and his chin thrust Eorward in a 
pugnacious manner. 

From the original Old Man of Cro Magnon, the French anihropolo* 
gists have evolved a race. Like Procrustes, they have alleniptcd to ht into 
the Cro Magnon hed almost all hnds of modernistic man belonging to 
the late FalaeolithiCi ruthlessly strculiiiig them out or lopping them 
off. Collignon sa^v in a certain long-headed, Init Inoad^accd type ot 
man stilt resident in the Dordogne a direct lineal descetidant of the an¬ 
cient Cro Magnon cave-dweilcrs. This opinion is in spite of the fact that 
the type referred to is very short in stattire. ivhereas an outstanding 
feature of tfic Palaeolitliic "race" uas its sttp|X3sed]y great Itcighi. \Tr- 
iieau thought tliat the Guanches of the Canary Islands, a cavc-dwelling 
people wJio tvere conc|tiered and either terminated or absorbed by the 
Spanisli during the Fifteenth century, were a Cro Magnon group that emi¬ 
grated to these islands off the coast of North Africa at the end of the 
glacial period. He even saiv cultural parallels bet ween tlie Luo groups, 
although the Canary [slanders were a Neolithic people whes kepi do¬ 
mesticated animals, raised barley, made potteryj, and possessed .1 stone 
chipping industry far inferior c\eii to that of the Mousterians. The 
Canary^ Islanders liad no arts of paiming or engraving: af>art from their 
cave-dw-eSling habits they had scarcely one cultural trait in common 
uiili the Cro Magnons. There did CHCur in the Canary Islands a type oi 
man wdth a long skull and a short lace, sometimes of elevated stature, 
but of teller sf tort. Such types of cranial disharmony may be seen in many 
peoples all over the ivorld and belonging to various racial Slocks. 

t)nealso reads in many books on prehistoric ardiaeology the statement 
that the Cro Maguons had larger brains than modern nian. and it is 
implied that these greiit brains indicated a more powerful intdligence 
than men ol today jkissc^. and that there is some connection between 
the si/e of the Cro Magiioii skulls ami tiicii owners' profit icncy in draw' 
ingand |>ainting animals. This is nonsense. In the lirsl place, the I rench 
meihod of measuring cranial capacity with lend shot yields much higlicr 
capacities than are correct. Secondly, people who are tall liavc absolutely 
bigger heads and larger cranial capacities than small people, simply be¬ 
cause their body masses are larger, Biu this does not mean that they are 
more intelligent than the smaller people. .As a matter of fact^ small peo¬ 
ple usually have rdathely larger brains and hcacLs ilian tall |3eople. 
Finally, there is no reason for believing that a trick of accurate observa¬ 
tion and skillful delineation of animals necessarily implies any high 
mental potvers in the artist. 


KROXr 'HIE .Vl»£ 

I am so unregenerate as uj be seeptkal oi ilie reality ol the Cro xMag- 
noii race, if ilie term ‘'race” be used in its proper antlivopologtcal con¬ 
notation. A race is a great body of mankind |ia\ ing a majority of idttui- 
t:ai physical dun acters inherited from its common ancestors. Thccritei Sa 
by wiikh race should be deternimtd are heritable features, tii order to 
establish a type of any racial signilicance, it is absolutely essential that 
the individuaisattrilmicd to it siiou- a certain Jiuiuogericity in the crucial 
physical features. Tliey must vary less in tiieir bodily chaiacters than 
do random individuals collected from assorted racial groups. This is not 
true of tJie socalled Cro .\Jagiion "race.*' X'tn a single feature by tvhiih 
this "race'" is distinguished slums any reasonable constancy in its mem¬ 
bers. The Cro Magnons are supposed to have hetm of almost giganik 
stature. Some of them liave been considerably stretched, and others are 
of mt'dium height or even sliori. Cro Magnons are credited tvith <Ioli- 
clioccphalic sktills, HatEeiiL-d on tht crown, and with sfiort, broad faces 
halted to these skulls. Rut some of tliein Jiave round hearls- others ej;hihii 
no lambdoid llattening: tpiite a few of them ]i.ave very long faces, and 
some have narrow, compressed facial skeletons. J'hcy are also dishn- 
guislted by the pexssession of broad anti low orbital openings, hnt this 
feature is lac king in senne of the specimens. The condition of lepior- 
rtiiny, or a relatively narrow and long nose.. Is also asserted to be a Tea tine 
of the Cm xMEigiions. Here, again, the skeletons assigned to the type ex 
hibit a high degree of inconstancy. 

Plaiyrncria, the front-to-back llattening of the lemur in the upfier 
part of Its sJiaft, and pbtycneinia, the associated lateral flaLtcning of 
the shin bone, are other Cro Magnon feature's, I heseseeni to he ahmwi 
exclusively adaptive charactet's and are so widely distributed among 
modern primitive peoples, as well as among ancient races, that they have 
absolutely no diagnostic value from a racial standpoirtL. Again, the 
elongation of the forearm relaiive to the arm and of the leg relative m 
the thigh is so common among all tall peoples and not a few short peoples 
that n has no racial signintanee whatsoever. In short, there is not a single 
feature found in Cro Magnon nun that has not a wide inter-raeial dis¬ 
tribution, and most of the physical features wherchy the race has been 
defined are of little or no value as racial criteria. 

At Sol litre, the type site for the Soltiiriaii period of the Palaeolithic 
Age. other skeletons aitrilruieti to the C,ro \Iagnoii race havT been un¬ 
covered. Solutre is four miles west of Xlacom on the right bank of the 
Saone, in east central France. Above the village a limesione bluff rises 
to a iieight of 300 feet. Sloping away from tlie base of the rot k are dc 
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posii-'s covering die hcartlis of ancient man. At die bottom level, average 
iiig about 10 tcei in depth, is a layer ITi to 20 inches in ducknesSj. made 
up of cliaired, btokeUt and split horse licnics, mixed op widi fireplaces 
and yielding implements and carved bones typical of the Aiuignacian 
t: lilt tire. The remains of 100,000 horses are estimated to lie here. The 
Aiirignacians were great horsemen, or rather great eaters of hoi^se flesh. 
Aho\e tlic so rallcd 'etiuine" layers are strata coiitatning objects of tlie 
later Solutiian culture, charaeteri/ed by iincly worked, lanrei leaf- 
shaped blades of Hint, beantilully chipiicd with rippte flaking on both 
sideSt Tlie Sohitrian period coincided with a climatic change marked 
by an increase in the number of reindeer and a decrease in the number 
of horses. During the succeeding MagdaEenian period, the climate l>e- 
came so colil that this open air site was no longer inhabited, f he iip|jer- 
nu>st layers at So!ritrf^ yielded Xeolithic liiirials. During the last century, 
round'headed skeletons were found in this field; these have generally 
been referred to the New Stone Age or Neoliiliie period, sinct all 
palaeolidiic men were formerly supposed to have had long and narrow 
heads. In 1923, Professors D^fi^ret, .Arceliii, and Mayet undertook to 
clear tip some of tlie prolilenis oF this site, IJndemeaih the layer of horse 
hones, deep in the Aurignaeian siratuim they found the skeletons ol 
tfu’ee aduks and two babies, Tliese people w’cre buried with tombstones 
at tlieir heads and at their feet. 

In lf)21, the excavations were conulined, and two more skeletons ol 
Aiirignat ian age w'cre discovered close to tlnxse previously disinieired. 
No. 1 is an adult male and No. 5 an adult female. In 1925. Dr. G. M. 
Miiratn, a most careful and accurate craniometristt was peiniktcd to 
make measurements of the original SoUitrc specimens, and his data will 
be utilized here. Morant noted that skulls No* 2, male, and No. 3, also 
iilale. had been badly warped and distorted postitumously, so that they 
could not be restored satisfactorily, and measurements taken from them 
are of doulnful value. He thinks that the height, bread!h, and cephalic 
index of No. 2 have been markedly increased by this post-mortem dis^ 
toitioii. The point is of importance, because tliese crania are perhaps 
the First f/omo mffietis brachycephals to be found. No, 2 has an approxi¬ 
mate cranial length of only m/j mm* and a breadth of aljoiu 155,5 mni. 
yielding a length-breadth index ol 85.2* Moiam's excellent photographs 
of this "skill I suggest that the bmchyccphaly has iieen exaggerated by 
tear ping, but that the unde formed specimen may well have been round- 
headed in life, Keith estimates the cranial capacity of this man* who 
was a young adult. ai about 1550 cc.. and his stature at about 1.8U meters 
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{5 feet* 10.8 inches). No. 3, also distorted, seems to Jiave had a skull of 
about the same length* but narrower, j^iving a cranial index of 79.3— 
on the verge of brachyccphaly. From the photographs, t!ie warping of 
this skull seems not to have increased the breadth and the cephalic imlcx, 
but rather to have diminished them. Keith reckons the cranial capacity 
of this second adult male at M72 cc., and Ins stature at about L75 meters 
(h feet. 9 inches). No. 4 is the undeformed skull of a somewhat older 
adult male, with a length of 194 imm,a maximum breadth of 147.5 mm. 
and a cranial index of 76. which is mesocephalic. The skull of the first 
female, Xo. h has a cephalic index of about 78.7, and that of the other, 
Xo. 5* is frankly round-headed, cephalic index* 8L0. The faces of these 
Solutre skulls arc, on the whole, short and broad. From the photographs, 
1 receive the distinct impression tliat these people represent a blend of 
round headed and long-headed strains, with the brachycephaly in as¬ 
cendancy* except in No. 4* Keitli states that the height of female No* I 
was about 1.5.5 meter.s (5 feet, 1 inch) and that the limb bones of the 
Solutrians were robust, but stioiivcd no flattening of the up|>er shafts of 
the thigli bones (platymeria) and no faieral Hattening nf the shin bones 
(plalycnemia), no Isony pilaster of the femora (a ridge on the hack of the 
hone buttressing the shaft at the region ol greatest bowing)* and no 
undue lengilis of the foreanns and tlie slims. 

Tlieprovinciai rrmseum of Pi^rigneux contains one o! the most famous 
skelcmns of die Magdafcni.in perimi, the last cultural phase of the 
Palaeolithic .Age. Perigtietix lies in the center of t!ie iTordogne region 
of sooth cernrHil Fmnce. The skeleton was disc overed in IS88 in a rock- 
shelter near tlie village of C:iiance!afie. four miles from Perigtietix. The 
deposits on ihc floor of tlie rock shelter were 5 feet, 4 inches, in depth 
and yielfled the typical hiuna iiiiri implements ol the .Magdalenian pe¬ 
riod. The .skeleton lay on its lelt side in the deepest simtum, with its 
arms folded on its breast and its knees doubled up against tJie body. Jt 
had been poivdeted w ith red ochre. It was that of a man betAveen 55 and 
65 years of age and of short stature (alioiit 5 feet, 2 inches, according to 
Keith). The limit !x>nes iveie fragmentary, bin very robust. 

Special attention ha.s been paid m this skull of the Chancelade man 
because of its resemblance to the crania of modern Eskimos. It is long 
and narrow {length 191 mm,, breadth 137.5 mm.), w ith a cranial index 
of 70*9* The vault rises high above the ear-hulcs (124 mm.), and its ex¬ 
treme height from basion to bregma is 149 mm. Keith estimates its 
culiical contents at 1.530 cc. The brow-ridges are slightly developed: 
the forehead rises almost vertically; the oedput is steep behind, as in 
hrarhvrephals. Vht face is long and ol moderaie breadth. The malars. 
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or clieck bones, jut for^vard strongly, giving the fate 3 fkit appearance, 
reminiscent of Alcnigoloidst The nose is long and narrotv, bin ilic nasal 
bridge is brokeit, so that its elevation cannot be estimated accmaiely. 
Ilou'^cver, Sir Arthur Keith lias found a photograph oi the Chanteladc 
skull taken before the nasal bones u-erc broken off and lost. They are 
high and long, springing from the nasal loot at an angle never seen in 
Lskimo crania or in any typically Mongoloid laces. The Chance lade 
lellotv may have had the higin beaky nose otten seen in North ,American 
Indians^ but such a narrow, convex nose is far commoner in Whites, 

The lower jaw is deep and lias a \ve!l-develo]icd chin eiiiinence; the 
ascending branches are very broad, hut the angles of the jaws do not Hare 
outward as in Eskimos. Most of tlie upper teeth have heen lost from 
wear and disease; the low'cr teeth arc not especially large, hut show the 
peculiarity of having the molars incTcase in size from the first to ihe third, 
whereas in modern man the third molar is usually smaller than the tirst 
or sccoiitL 

The resemblance of the man of Cliancelade to the modern Fskimo 
lies in tlie coinhinaiion of short stature with a capacious, dolicEioccphalic 
skull, a fairly broad and long face, a narrow nasal aj>ei'tiire, stvougly 
developed niasiicatciry apparatus, a Hat ness of tlie face imparted by tlie 
squareti cheek Woes, and the presence of a ridgedike elevation along 
the middle line of the skull rnoK On the basis of a fancied culiural re¬ 
semblance between the Eskimo of today and the ancient ^^agcla]enialls. 
certain writers have argued iliat at the close of the glacial age tlie Mag- 
dalenians follovved the retreat of tlie ice sheet nortlnvard, eveiuua] ly 
reaching North America and becoming the ancestors of the Eskimo, The 
cukural similarities include the extensiv'c use of Ixme tools; needles* 
ixilishers, harpoons, et ceterHi, and the habk of engraving pictures on 
bone. The physical likeness of tlie man of Cbancelnde to the Eskimo 
affords anatomical supjjort for this theory, Tliat such a resemlilance 
exists is incontestable, Jjut it is no more marked ilian are many of tlie 
Eskimoid features that J have observed in a large series of skulls of 
twelfth century Icelanders now preserved in the Peabody Museum of 
Harvard University, d hese Icelanders are of Norwegian and Irish origin, 
but show, perhaps because of the diet of tough lish u|Ton which they sub¬ 
sisted, masticatory development and other skeletal approximations to 
the type so strongly marked in the modern tNkinio* While the |>Dssibi!iiy 
of a Mongedoid admixture in the man of Chanedade is not to lie dis- 
misscrl lightly, I do not believe that this ancient inhabitant of the Pdi- 
gord was an Eskinio or a proto-Eskimo, 
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Th^ Grimaldi Widouf and Her Son: Who Were Nol as lUack 
flj They flaue Been Painted 

Near Mentone in the Italian Riviera* jnst across the French Frontier, 
the red rocks of Griinakli rise From the sea abesve tlie coastal road* In 
these clilfs are many caves iv’here Upper Palaeolithic man lived. The 
Prince of Monaco finanfcd their excavation by French scientists bC' 
ttveen I H95 and 1U02. 

In one of the caves of Grimaldi, the Grotte des FnFants, two skeletons 
were buried tvlncli are said by Professor \'erneaii to be of a Negroid 
type. The rave ivas so named because the skeletons oF two children were 
Found ill its iijiper stratnt. It was choked with layers of d£%ris almost 5^ 
Feet thick. Ten habitation floors were discovered, marked by hearths, 
implements, and other signs oF fmmnn otcnpation. All of the remains 
were of Pleistocene age, since reimieer bones occurred in the U|jj)ermost 
deposits. In the knvest stratum were found bones of the Rhinoteroi 
mereki and of the litephas antifiJitis, ninimals characteristic of the rvann 
interglacial dimate. Above them was tlie launa of tlie last glacial ad' 
vance. At tlie level of the second heartb from the top rvas found the 
skeleton of an old woman* and at a depth of 9 feet the skeklons of the 
tivo children, Twcniy-thiee feet below tlte surface teas tire skeleton of 
a tall man. V'erneau assigns liim to the Cro Magnon race and credits him 
with a stature of fi feet* iuclies, but this is an exaggeration, fi the 
i.ce'Pearson formulae, the most acenrate known for the reconstrutiio]] 
of stature* are applied to his bones, liis total height is no more than 5 feet, 
1 {% inches. Tins man lay on his back with a slal) of red day under Ins 
head and large stones around his feet, ,AssociaLed objects were of the 
Aurignacian culture, .Almost 2D feet deep in the cave deposits anti at the 
level fjf the oldest hearth was foumi a grnive containing two skeletons, 
those of an old woman and of a boy 15 or lb years of age* 'Fhe old woman 
was buried with her arms drmbled up under her chin and her knees 
flexed against her abdomen. She was lying on her right side* The Itoy 
was iiitericd a Ktile above and to one side of her, also on his right side, 
but in a loosely flexed |>osture wdth arms half bent and doubled-up legs 
at right angles to the axis of the spine* His skeleton was stained with 
red ochre* C)b]ects of Aiirignacian manufacture were found tvith the 
burials. Evidently, they dated from the very beginuing ol the glacial 
retreat, when the Mousierian culture was lirst replaced by the industry^ 
of the .Aurignacians, 

The woman ivps not particularly short—5 feet, 2^4 inches (1.60 
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meters). The adolcstem boy %vas atiout 5 feet, 1 ^4 iRebes, h\ heigl’ii. 1 
have meinioned in cotineciion \vkh the Cro Magnioii type the aliened 
Xe.E^roid proportions of the arms and lej;s. Both the ])oy and the woman 
shoiv exaggcratetlly long forcanns and loiig shins, as do the "La 11 people 
of that miuh disenssed “race.*' Professor Verncan thinks that ilie pelvis 
of the u-oinaii also recalls that of a Negroid in the vertical proice lion of 
tlie iliac hones, in the strong curvature of the iliac crest, and in the nar^ 
tow ness of the sacrosciatic notch. He finds in the litnh bones a pro¬ 
nounced cnrvatnie of the femur, ,a tipping backward or retroversion of 
the tihial head, and a projection of the iicel hone that again suggests the 


Negro rate. 

Bin it is in the skulls of these siihjects tliat ihe most markedly Negroid 
features have Eiecti observed* Both of them are tong, narrow, and high. 
Tlie tna\initini length of the Icmale skull is 191 tnni., iis breadth l?fl 
inm,, and its height alxne the eat holes ll:i nun, Ihe kngllvhieadth 
index is only 58.5* The l>oy had a craniuTu of similar propoi limis ivith 
an index ol 59.2. Both skulls lack the natunirig of the crown region seen 
in the Clro Magnons; they also show the bulging foreheads and the 
feeble development of the brow-ridge's oftei^ observed In Negro cranm^ 
rite irauial ca[iacitie 5 are estimated by Dr. kknieau to have iteen IS7.? 
cc, in the case ol ihc woman and ISHh cc. in tlie boy. 1 hese arc again 


rather exaggerated estimates. Keith, using l.ce-Pearson formulae, takm 
late's them at 1255 ami 1 151 cc., rt'spectively. Tlie mastoid processes arc 
small as they naturally would be in a female and an adx^lescent. 

The laces of IhjiIi incjther and son w ere rather narrow and decidedly 
short, but ue imisi recall that tlie boy was an adolescent with iricom- 
plciely develojied jaws and the old womatl had lost most of lier teeth, 
l iie orbits are very low relative to their breadth, as in tlie Cro Magnon 
type. The root of the nose is rather depressed in both subjects; the bridge 
is low and broad. Phe nasal aperture in both is extremely wide, yielding 
a platyrrhine nasal index in the female (55.5) and an approximation to 
it in the boy (a 1.3), (A nasal skeleton in w liicli the breadth of the aperture 
is 5,5 per cent or more of the total nas,rl height is said to be platyrriiine 
or broadmosed.) Moreover, the lower bonlers or sills of the nasal aper¬ 
ture are not sharp bin grooted or gtittcrcri, as in primitive and pig- 
meiued races. The suborbital or canine fossae (hollows below the eyes)* 
are very deep, another Negioid characteristic, both skvdls have very 
much swollen and prognathous alveolar margins, Tlie chins are pwrly 
developed and the tooth-itearing margin of tlie lower jaw also projects 
forward, imparting the murile-l ike appearance so notable in .Vustralurm 

and in Negroes. 
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The old woman has lost most of her teeth, but those of the boy arc well 
preserved. His palate is long, narrow, high, and U-shaped as in modern 
Australian natives. It is 65 mm. long, 15 mm. more than in modern 
Europeans, but only 65 mm. wide, or 2 to 3 mm. more than average. 
This long U-shaped palate is anthrojKtidal, Negroid, or .Australoid. 
Keith calculates the palatal area at 39 cm., as compared with an average 
of less than 25 cm. in modern Englishmen. The same writer finds that 
the relation of palatal area to cerebral capacity in the Grimaldi lad is 
as 1:37; in modern British it is as I:.59, and in the chimpanzee 1:9.2. 
The teeth are large also, and, in the retention of four cusps on each of 
the upiier molars and live on the lowers, recall those of .Australians. 

.\Iorant. an altogether dependable craniomeirist, has examined and 
remeasured the Grimaldi skulls. He reports that post-mortem lateral 
flattening of the brain-cases and twisting of the facial parts have prob¬ 
ably exaggerated the prognathism and some other “Negroid” features 
of the Grimaldi specimens. Certainly the palate of the boy has been 
diminished in breadth (thus creating a more “.Australoid" shape) and 
has been increascxl in height. The boy’s nose has been narrowed. Mo- 
rani s measurements u|>on the original specimen yield a nasal index of 
approximately ‘16.8, instead of the 5*1.3 reported by V'erneau, evidently 
based upon a reconstruction. Although I am of the opinion that it is 
necessary to discount N'erneau’s estimates of the extent to which these 
Grimaldi specimens show .Negroid affinities, the latter cannot be dis¬ 
missed as entirely non-existent. 1 agree with Verneau that there is enough 
evidence to suggest very strongly some Negroid admixture and dissent 
from Keith s conclusion that the allegedly Negroidal features merely 
constitute a part of a primitive complex of the so-called Cro Magnon 
race. 

The efforts of Sollas, Boule, and others to identify these Grimaldi 
“Negroids with the little, yellow-skinned, wcwlly-haired, prognathous 
Bushmen of South Africa, or with the allied Hottentots, are interesting 
but not altogether convincing. The Bushmen made cave paintings and 
engravings delineating men and animals, and their women are remark¬ 
able for steatopygia—an enormous accumulation of gluteal fat. Some 
of tfie Aurignacian women were also steatopygous—a fact unmistakably 
shown in figurines made by .Aurignacian artists—and, of course, the 
Aurignacians painted and engraxed. T hese and the common possession 
of a few Negroid characters of the skeleton, togetfier with a similarity 
f>etxveen the Aurignacian stone industry and that of the Bushmen, are 
the points iijion which rests the romantic theory that the Bushmen are 
descendants of the Upper Palaeolithic artists of Europe. 
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Ii is unfortunate that tlic French anthropologists should have started 
the entire study of Upper Palaeolithic man off on the wrong foot by 
establishing from the defective remains of two or three skeletons each a 
trinity of so-called “races”—the race of Cro-Magnon, the race of Gri¬ 
maldi, the race of Chaiicelade. Attempts to fit all subsequent finds of 
I jie Pleistotene men into one or other of these ill-considered “races 
and efforts to trace their lineage into modern populations have resulted 
in little more than error and confusion. It was,#therefore, an excellent 
corrective procedure for Dr. G. M. Morant, the English anthropologist, 
to gather together, remeasure, and analyze statistically all of the Upj>er 
Palaeolithic crania accessible for study in 1930.** Morant managed to 
secure a measurable series of 27 skulls which he compared with four 
modern cranial scries, each supposed to l>e more or less homogeneous 
from a racial view|X)int. These series were the Farrington St. English 
series (all from a single Ivondon cemetery that was used only from 1610 
to 1722); a Greenland Eskimo scries, studied by Fiirst and Hansen; an 
Egyptian scries from a single cemetery south of Gizeh that was used 
from the 26th to the 30th Dynasties—a period of some 100 years; a 
scries of skulls exhumed from a charnel house in Carinthia, measured by 
Shapiro. The first surprising result of these com|}arisons was the fact 
that the Upper Palaeolithic population proved to be. on the whole, 
somewhat less variable than the Egyptian and Eskimo series, alnnit 
ccpial in variability to the Carinthian series, and considerably more 
variable than the London series. This is remarkable in view of the fact 
that the Upper Palaeolithic series represents—from the .Aurignacian 
through the .Magdalenian period—a span of time which, according to 
Zeiiner’s chronology, extends from Wiirm II (c. /2,000 years ago) 
through Wiirm III (c. 22,000 years). The Upper Palaeolithic series is 
appreciably larger than the modern races with which it is compared in 
head length, head circumference, sagittal arc, bizygomatic diameter (face 
breadth), and distance between the eyes. It is smaller than any of the 
modern races in height of the orbits only. This last-named inferiority 
leads to a mean orbital index (height of orbit expressed as a perccnuige 
of its breadth) that is lower than any of the racial series compared. These 
differences may be summarized in the statement that the Homo sapiens 
types of the Upper Palaeolithic are remarkable for their ver>’ long (and 
generally oversized) brain-cases and for their low broad orbits and 
relatively short, broad faces. Most of the crania are pronouncetlly long- 
headed (dolichocephalic), but a few verge upon or attain the lower 
range of round-headedness (brachycephaly). Incidentally, in the features 

*» Morant, "Stiidic* of Palaeolithic Man, IV," pp. 109-214. 
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in whicli che tapper PaiaeolitJiic st-ries diverges (rom modern mrial 
tvjXTjp they do not resemble NcandertimloitJ man or Rhodeiiian man, nor 
do they, for that matter, display any other close metric similarities of 
importance to either of these t^ra arcJiaic types. 

\''on Bonin has siippJcrnented Moran t's si tidy of t lie tTania of Tpper 
Palaeolithic males by a similar investigation of the female skulls of 
that period aiid also by a study of the long bones of the skeletons of tliis 
period/" 

The few crania of Upper Palaeolithic females are no more distinguish- 

aide from females of modern races compared than arc the males_in fact. 

they seem to be in no uay extraordinary. They probably lack the exces¬ 
sive skull length, face hreadtli. and lowness of the orbits that cbaiactei- 
hc the fJpper Palaeolithic males. 

\'on Bonin has recalculated by the best formulae availalvlc for the 
rccBJOstruction of statute from long hones the individual heights of some 
] I U|jper Palaeoliiliic males and 5 females. The males avemge abovit 
1/3 intn (68.1 inches) and the females loa cm. (hi inches). This is a very 
mnch larger sex dilference in stature than ordinarily occurs within a 
racial group, t think it probable that the discrepancy is due in pari to 
the inclusion In the very short male series of two or three iridiv iduals 
credited with statures of 178 em. to I8I.H cm.* which have been exag 
gcrated by over-libeial reconstructions of the length of defective long 
bones. 

Fitmi these biometric analyses there issue as residual pecitliariiies ol 
the Upper PalaeoJithtc population (as regards males rmly) their verv 
iong (uatis, very hroad and relatively low faces, in which are naturally 
implanted low, broad eye-sockets. If the faces arc broad and low. the 
orbits ye necessarily of similar prop(:hruons. This facial shortening is a 
spet iali/.ition in the opjiositc direction of that displayed by the anthrt>- 
poid apes, Xcandei tlial nian, and khodcsian man. in all of whom great 
lieight of the lace results froJii ifie deep alveolar processes in whicfi ilie 
teetii are implanted. The orbits are corres|x>ndingIy high, (f iowever, if 
\yeidenreich’s reconstructions are trustworthy, Pithccainhinpns and 
Sinantliropns had short faces and low orbits.) Tliese very short, hroad 
faces hafied ttJ long, narrow skulls occur 5|>i>rafiicaJly in many Kuropean 
populatinns of the present day, but they are almrist regularly cfiar.acter- 
istic of Ausiralians, .Alnti, and West African Ncgioes. Broad faces witli 
long heads are very fi'etjuenlly observed among Eskimo, .Auiericarl In¬ 
dians, anti stjiiic of the Asiatic Mongoloids, but, in my ex|>tiience, 

** \'oii IV.inm. 'Turofwan pp, 
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Mongokjiti faces are usually uol short and broad, but both iong and 
broad. Among t!ie ancicui Guaitcbes of the Canary bbiids (a While 
stock), the coinbination of low, broad face and long, narroir head seems 
quite clearly to have rcsuUedt anning other conibinaiionst from cross- 
ings of a loiv, broaddaced, short- aiul broad-headtd stock with a long¬ 
headed, long- and narroir-faced slock* The hybrid type thus inherits 
the cranial shape of one sttitk and tJie facial shape of the other. In the 
European Mesolithic period the skulls frotn the cave of Of net show 
the eiciiejne types and the interinediaies displaying this so-called dis- 
Jiarmonjc combination. Hotrever. it now seems to nie that the increase 
in breadth of the face and contpcnsalory ditnimilion in its height 
can occur in either a long-headed or .i round-headed stock, anti the 
association of the broad, low lace with the long, narrow' skviU is not 
always due to hybridization and should not be called cranial dis- 
hamiony " The splaying out ol tlie malats and /ygmnatic arches and 
general broadening of the face are likely to take place in connection wdth 
strong lateral ancl rotary grinding niiO’iieinenls of the jaws as lypicLilly 
exempli lied in modem men of carnivorous habits* I am not a^vare tliai 
such lateral increase of facial diameters through masticatory hyperiiophy 
is necessarily accompanied by a compensatory shortening of the face* On 
the other hand, there is no doubt that litjtli narrowing and degeneiative 
elongation of the w'hole face m modern stocks is directly consctpient 
upon masticatory atrophy in peoples w'ho live upon soft, cooked fofids 
and suffer vitamin deficiencies from the processittg of such footls or from 
ill-balanced diets. 

AI present, then, the persistent manifestation of facial shortening in 
long-headed l?ppcr Palaeolithic uien ol Eurojjc is not tleaily uiider- 
SLOftd hy me, but it seems to rellect a pi'obai>ly hereditary tendency 
ivitEiiu the restricted r.it ial complex frous ivJiicii Europeans ol the I pper 
Palaeolithic liavc been derived* 'I'Jieseshort, broad faces are by no means 
universally |jresent in Homo sapietii of the t.atc Pleistocene, as we shall 
see fnjiu the African data. 

There can be no question ol the continuity of the tlpp^-r Palaeolithic 
siiains down to modern limes in Euro|>e. Yet it seems probable that the 
inajority ol iJic ancestors of modern Europeans readied the coiuiuent 
in later times, as a result of new immigrations from .Asia and Irom 
Alrica. It seems to me unprofitable and precarious to attciupi to identify 
this or that modern European "race” with some one or other of the 
Pabeolithic strains, since all ol ihe Palaeolithic ty|>es m*ay well havt- 
bcen introduced repeatedly in subsequent migraiions* 
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More Early Dafellers in the Dark Coni inert t 

VVc tkink of Africa ttiday as a vast continent vu ith the decayed remnant 
of an ancient and precocious civilization in the nortiteast corner and 
retarded cultures and primitive men elsewhere* isoiated in various 
refuge areas by rocky deserts or impcneirabte jungles. T he gorilla and 
the chimpanzee, most nearly hiiman of the anthropoid apes, still survive 
in the Congo forests, cheek by jorvi rviih the pygmy Negi ito—an early 
but apparently specialized liiiman type—^and the full-grown Forest type 
of \egro. certainly a form stringeniiy adapted to an e^ttreine environ- 
mem. Tucked away in the Kalahari Desert, away down in the south¬ 
western part of the cotuinent, are a few survivors of the Bushman- 
Uoiicntot stock* assuredly the greatest of all contemporary puzzles to 
liie student of racial evolution. Africa is cut up by natural geographic 
and climatic boundaries into a considerable number of areas large 
enougli to permit evolution u? work out Jocal types and sufficieiitiy 
iscjlated to prevent half-completed experiments from Ijeing wrecked by 
repeated arrivals of neiv tenants of the evolutionary lal>oraiory. 


OAP-TOOTHED ORANJAXS 

However, the Aleditei ranean strip of Africa is more accessible lor 
cub urn I diffusion and for human migration, although west of the Nile 
it seems to have been a sort of back pasture on llie human farm, some- 
rvhat neglected and never brought into intensive cultivation* ]ii Morocco, 
Algeria, and Tunisia, ^and in the denseri south of the Atlas range, 
archaeological excavations have uncovered Palaeolithic cultures, in¬ 
cluding ty|x>logical equivalents of the European Chellean (Abbevillian). 
.Achculcan, and Monsterian, anrl substitrues for the Upper Palaeolithic 
cultures. In southern Tunisia and southeastern ,Algeria, the Upper 
Palaeolithic industry is called the Capsiaii, whereas in the rest of 1 unisia. 
,\lgeria, and Morocco it goes under the name of Oran ian. In a general 
sort of way. botli of these cultures are very similar to an Aurignadan, 
prolonged down to recent geological times and at no time characterized 
by technologital progressiveoessand achievements in graphic and plastic 
art such as manifested themsehes in lire .Aiirignacian, Soluirean. and 
Magdalentan periods in EutO|>e. 

No bower Palaeolithic skeletal finds have been made in nortluvestern 
Africa, with the exception of fragments of a human skull blasted out of 
a quarry in Rabat in 1934 and. apparently, not yet described. Tire pieces 
recovered included the anterior prt of the lower jaiv, prt of the left 
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half of the upper jax\. a canine tooth, an imprint ol the palate in samh 
stone, and a few inistel fa neons hits of the brairt'case. This specimen 
IS ^iid to repiesent a young adult male, with targe teeth, rudimentary 
chin, and primitive features of the nasal aperture," The siiatuin from 
wEiich tliese skull fragiucnts were recovered is a sandstone formation 
considered by geologists to be of approximately Chetlean Age. 

I here is, in addition, the isolated find of part of the left hatt of a 
maxilla and a couple of tcetii. in a cave near Tangier, presumably 
attributable to Xeandenlial man and the Mousierian culture. Upper 
f leistocene skeletal finds, or. at any rate, finds of Homo safriem associated 
with Upper PabeoJithic industries, fiave been plentiful enough in the 
Prov ince of Constantine in Algeria, which has been exploited archae¬ 
ological ly, fnit most of the material has been fragmeiitarv, incompletely 
docnmciited, or inadequately studied. The exceptions are two Rtxxl 
series, one from .Sfeciua el Arbi, of Capstan association, and the otfier 
of Oranbn provenience, from the r^xk shelter of Alfalou Bou Rhummel, 
on the .Vfeditermnean coast, .^0 kilometers east of Bougie, Algeria.^" Tins 
rtKk-shelter opens half way up the face of a high cliff and°is about 20 
meters tvide and 10 meters deep. At the back of it, a diimney ojxens to 
the surface of the plaicnii. In the shelter are 15 to 10 meters of fill, made 
up of several layers of clay, rocks, sand, ashes, hones, and totrls. The bulk 
of the skelelal materbl came from the topmost archaeological layer, 
which included a huge pile of human Ixmes lying in disorder directly 
umlerneath the chimney. About 4S indiv iduals of both sexes and all ages 
were represented, from whose scattered remains fi fairly cotiqdete skele¬ 
tons could l>c reconstructed, ft seems probable that this skeletal series 
consisted of the victims of a massacre, whose btxlies were ihro^vn douti 
the chimney. In a lower archaeological stratum, called Level III. were 
found the full length burial of an adult male and the skull of a child. 

I he tnduslry throughout the cave is Oranian, the tools consisting of 
/5 per cent to »0 ]>er cent of sinalh backed fliiu blades, with a con¬ 
siderable number of polished Ixme lotds. The occupants of the cave 
seem to have lived principally upon shell fish, although there are a 
few^ bones of the mouflon and other game animals. 

The lower level skeleton of the adult male is that of a robust indi¬ 
vidual only 1GL5 cm. tail (5 feet, Sy, inches). The skull differs widely 
from those of the upper level in beitig excessively dolichtxephabc 
(length-breadth index G5.I), ovoid in shape instead of pentagonal, and 
in having rdalively high orbits, a U-shai^ed instead of a V-shaped palate. 

Xtaivai!), "n«Oi[Vtrtc t\c hitmaiina foteilcu. " p. 574 
«Aramtwurp. Bottle, V^m^, V'emcatl, Lei Geottej 
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less niEissive facts and looi of tlic nose less depressed. It resciiililes the 
upper level skulls in having large brow-ridges, large mastoid prot^esses, 
proiiomieed CKCcljjital torus, high nasal bones, and no ptogiiaihisin, 'I’tie 
nasal aperture is short arid broad and yields a platyrrliinc or chamaer- 
rliine index. This individual was shorter than the males of the upper 
series, had relatively longer anus, but forearnts and legs less elongated 
witli reference to the upper segments of tfie respectivc ineinl>crs than 
occur in the taller, high level skeletons, TIic skeletal type of this male is 
quite clearly iliai of the Aurignacinu man of Combe Capdie, which is 
the same as that of the fundamental Galley Hill type of long-headed 
European. 

From tlic upper level, some 10 odd ci'ania are available for study, in¬ 
cluding 2 J measurable adult male skill Is and 10 remale skulls. The bones 
are in general those of muscular indivkIuaJs of tall stature, tive male 
skeletotLs yielded reeonsirncted heights varying Iron! 172 lo Idt) cim 
(()7,7 inches to 70,9 inches), according to the French method of reckoning 
stature from ilie tables ol Manouvrier. 1 lowever, these tables yield exag¬ 
gerated statures. Three female skeletons are supposed to have had statuves 
ranging between 169 and 175 centimeters (65,5 inches to 68.9 inches). 
Since the sex diiferentiation is admitted to have been dilliculi, it seems 
probable that the disprojiortionatcly high Icmale stature may be due to 
erroneous sexing. I'hese skeletons icpreseni individuals with broad 
shoulders, forearms elongated in comparison witli the upper anus, and 
shins corresjMJitdingly long relative to the length of the ihiglis. T lie 
scapulae are said to show Negroid characteristics. The bones of the leg 
show sonie of the modilicaiiotis assixrjated with a hent knee gait, and the 
feet and hands arc massive. 

The skulls arc heavy, bruial, thick-walled affairs, with muscular mark¬ 
ings so prominent that ii is dilhttilt to distinguish males from females 
by the ordinary criteria. The mean cranial capacity of 14 male skulls is 
IG22 cc. and of 9 female skulls 1455 tc. (Probably these capacities arc 
too high). The cranial indices of males range from 70 to 80 wdth a mean 
of 71.8, while the corresponding ranges and mean of the females .rrc 70 
to 84, and 75,7, The vaults of the skulls ate slightly keeled, tfie brow- 
ridges excessively jutting, and Lite foreheads receding and low. The 
mastoid processes, supra mastoid ridges, and transverse occipital tori, 
are all very large. The faces are very broad with massive malars. jutting 
anteriorly and Haring laterally. 1 he upper faces are short, with low broad 
orbits, deep nasion depressions, high be,aky nasal bones, but with cither 
broad, guttered, or sfiarp-silled nasal apertures. The jaws are straight 
(ortliognatbotis), not projecting or prognathous. The palates are rela- 
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tively siiort and broad; the mandibles massive, with prominent chins 
and flarinj^ hinder angles. The teeth are worn and oF ordinarv' modem 
dimensions. Invariably, some of the upper incisor teeth, usually ilie 
middle pair, have been knocked om, presumably in childhotid—a habit 
widely prevalent among Negroes and Negroids in Africa, 

Dr» C, Sh Coon, in sLimmarmng this series, has undertaken certain 
further analyses that clarify considerably die afTmuies of the Alfalon 
mem" He points out that the Alfalon noses are pcrFectly F.uropean in 
conforinaiion, widi Jiigh and mostly convex bridges, and strongly de¬ 
veloped. jutting nasal spines. Hoivevei t the Alfalon nasal index (mean for 
21 males 53d) is chamaerrhine or platyrrhinc (broad-nosed) and fur¬ 
nishes a real metrical difference between this North African type and that 
of Cro Magnon. This feature, together witli the gieai bro\v*ridges and 
sloping foreheads, differentiates the two types^ Again, although the 
French antiiropolegists wfio liavc described tiie Alfalou crania insist 
upon calling them *"disliarmonic." w ith the implication that short, hroad, 
low'-orbited faces are halted to long and narrow- brain-cases, actually tJie 
broad, short faces occur ivitli only I of 9 dolichocephalic skulls, w Jicreas 
M out of IS crania that have this facial form are either round-headed or 
t-erging upon biachycepJiaJy, Thus the lou-. broad faces are predomi' 
nantJy associated with rounder types of liead. Again, the very low* broad 
(chamaeconch) orbits occur in only 3 of J1 dolkhocephaJic or long- 
Jieaded skulls, but in H of IH of the more nearly round-headed skulls. 
These obscrvaiiuris made upon an ample series serve to confirm in some 
measure the opinion long ago expressed by the present wriuT that the 
Cro Magnon association of short, broad face and low- orbits with long, 
narrow skulls may base resulted From a hybridisation of medium-faced 
doUchocephals with short, broad-faced, chamaeconch brachycephals, in 
which the face of the latter type has been halted to the brain-case of the 
former. This phenomenon has undoubtedly occurred independently in 
many [daces and at diffeicrit times. It docs not constitute evidence of any 
close relationship between the Cro Magnons and tlic men of Alfalon. 
Dr, Ct>on considers that Ixsih Alfalou and Cro Magium types are the 
result of a cross between the Galley Hill-Combe Capelic form and a 
Neanderthal type. Certainly, Siimc of the westem Fiiropcaii Neaiider^ 
thaloids (notably Spy 11 and probably some of the Krapina specimens) 
show a marked tendency low-ard htachyceplialy, and the heaviness of die 
brow^-ridges in the Alfalou mc-n, w-liicii is paralleled in some of the 
Predinost specimens, might easily be attributed lo Ncandcrthaloid ad¬ 
mixture. I agiee with i;)r. Coon that Neanrierthaloid strains were prob- 

^®Coon. Tftr fiam of fiuro^jr. pi* KKl t 
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^hly infused into Homo sapiens men of the Upper Pulacolitliic and 
later times, but I am not certain that diis strain is the basic ingredient 
that entered into the blend witii the CFallcy Hill-Combe Cape lie type 
to produce the Cro Magnons and oilier related forms ol the IJiie 
Pleistocene in Europe and North Africa, There may have been a mas- 
sivct brachycephalk Homo sapieits type as a principal ingredient of the 
cross. Ij 3 vv orbits and short wide faces* to say nothing ot mandibles with 
pitting chins and haring hinder angles, are characters antithetic to those 
ordinarily observed in Neanderthaloid forms. 

] am unimpresseti with the supposedly "Negroidal features of the 
Alfaloti men, because these consist almost exclusively of relative elonga¬ 
tion of fore arms and shins with reference to ttie u]>pcr segments of the 
limbs. Since Professors Boiile, \^allois, and V'erneau identify the XJechia 
el Arbi slitill type with tfiat of Aifalou, it is unnecessary to discuss ihc 
former separately. 

THE NEt;ft01I> WHO WAS OROWNEO IN THE SAHARA 

In 1927, a French scieniilit: ex[>edifion discovered a fossili^fcti human 
skeleton m the middle of the Sahara Desert, al>ouE 100 kiloinelers north¬ 
east of Tinihuctti. not far from the dry valley of the nienisi, a lormer 
tributary of die Niger, Tins skeleton, known as the Asselar man Iroui 
die name of a neighlx>ring French garrison jiost* was aci‘ompanied hy no 
fitKls of impfemeiits or of animal bones. However, the skeleton rame 
from a dej>osit of Ihivjal origin, probably laid clown Ijy a Plcistoceot’ 
tributary td ilie vanislied Tilemsi river. Close-by sands from the same 
formation yieltl niimcroiis to-ssilisted Ikjocs of very large fishes, crocodiles, 
antelope, gazeIlcSr and other mainmali, as well as fresh-water shells. T hese 
fo.ssil animal bones present the same aspect and are mineralized to the 
same extent as thixsc ot the human skeleton. Surface finds of arcliae- 
ological s^>ecimens include bodi Up|>er Palaeolithic and Neolittiic types. 
Taking all of the evidence into accoimi, it ap]jears reasonably probable 
that the .Assclar man dates back to the Upper Pleistocene. 

The skeleton seems to have liccii embedded in the river sands sliorify 
after the death of its owner, who may have been drowned. These sands 
have consolidated into stone* irom which it is most difTicult to disengage 
the Irones* The owner ol the bones was a tall, slender individual, prob¬ 
ably more than 170 cni* in height, and certainly of the male sex*“ The 
limbs were long relative to the trunk, aiitl the sliin and foiearm were 
espcxblly elongate. The skull was pronouncedly dolldioceplialic (index 
70.9), rather high, and slightly keeled or scaphoid. It was 193 mm* long 

“ DoliIc and V'all<»« I.^Horrtrnf d'.^Wftnr. 
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and 137 mm. in breadrh, nnd 136 inm^ in basion-bregma height. Xiit 
cranial capacity ^vas lfj07 cc. according to calculations made by the I.fe- 
Pcarson fornuilac. The face was moderately broad and of meditim lengtlj, 
although Boiile and Valtois call it short and ^^disharmonic." The frontal 
region is rather bulbous; the brow ridges are only moderately developed; 
the mahrs jut laterally and frontally: the orbits are tilted and rather low; 
the root of the nose shows slight elevation, and the bridge is concave. 



Fig. ^7. Assebr man. 


The nasal bones are fused together cJiroughout their length—a rare 
feature in mant but observed most commonly in iN'egioids. The nasal 
Ixmes are, on the ivliole. narrow, but the nasal aperture is broad with 
poorly defined sills and small development of the spine. The riasnil inde?i 
is chaniaerrh ine (a-J.fl), There seems to be little prognathism of the mid¬ 
dle face, anti the alveolar prognathism cannot be observed bet^use the 
upper middle incisors had been removed m ihe youth of the individital. 
Probably a good deal of aheolar prognathism of the nppor jaw ivonld 
have been manifested, were it not for this mutilation. The lower jasv is 
notable for the great hieadth ol its asccntling rtimi and for Its strong 
alveolar prognathism; the chin eminence is developed, but is retracted 
behind the alveolar projection. The teeth are of a good size, but not 
remarkable: the palate was broad and jxiraliolir in shape. 
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This -Assclar skclcioii h that of an indubitable Nq^roid of liie elon¬ 
gated, grat ile type frcspieruly seen in the Nilotic area and in Kast Africa. 
Full Negro characters are hardly developed, but In contrast ^vith the 
Cro Magnons, the Alfalou meiL and even ivitli the alleged Grimaldi 
"Negroids," the evidences of such allinittes are much clearer. Roiile and 
V'allois consider that the Asselar Negroid is more nearly akin to the 
biishmend [oTteiuots and to the Somhern Hantii than to the full Su¬ 
danese Negro type or to the l laniitic Ncgrfjkis of Fast Africa and the 
Nilotic region. They regard the slender Assetar Negroid as a prototy^x- 
of tile later, more fully developed Negroids, such as the Sudanc-se Forest 
Negroes and the Bushmen-ilotteiuois. They offer the suggestion Uiai 
eon temporary types ordinarily described as ol mixed Negroid aud White 
origin are, in fact, undifferentiated rather than hyliriih/cd, and that the 
hill Negroid characters that vve ordinarily consider the marks of racial 
[>uriiy are merely end produciLs ol specialThis tlieory of im[X"r- 
fcciiy developed Negroid character isiics in [.ate FleisttH-ene V^'hitts as a 
part of a residuum of tendencies conn non to all e.vrly forms of Noma 
suftiem, tvill liave to receive our serious consideration at a later stage of 
uurt'acial diSLiission. For the moment, ive ntay dismiss it u ith the remark 
that tlie fag end of the iMeistocenc seems to be loo late a time to make 
probable thesurvaval of protyptcal .ffl/JieNsslill carryii^g a melange 

of Negmid, Mongofoid, and W'hite [eatures, I believe ihat further ex¬ 
plorations in Africa and Asia ivili reveal the Late Fleistot’enc antitjuity 
of fully differentiated Negroids and Mongoloids. 


I'l.KlSTOCENE 5 us PELTS IN EAST AFRICA 

British East Africa—Kenya, Tanganyika, and Uganda—have been 
seduionsly cxploiteti by students of early man during tlie past 15 years 
and have yielded sequences of I'aiaeolithic industries beginning with 
crude "pebble cultures,'' continuing through Chelleau (Abbevillian) 
and .-\cheulcan hand-axc industries with [.evalloisian iriEluenccs, Middle 
Stone Age types roughly equivalent to the Lnropean MousleriaiL 
\urigiiacian and later tipper Falaetdithic types of tools approximating 
the Smithheld and Wilton industries nf South .Africa, All of these iiv 
ilustries lie straiigraphically below tlie full-blown Ncoliiiiic, The proli’ 
lem of dating tlie Fast African rabeoliibic cultures geologically pre¬ 
sents many dilliculties. Most students sup]>ori a theory that tecogni/es 
long periods of heavy raiitfall—pluvial periotls—as the e([nivaEenis of 
the glaciations that took place farther north, i hese pluvial peruxb are 
based u]xm studies t>f fornier bigli level shore-iinesof some of tlie smaller 
East African lakes and upon certain glacial dejxjsits hIgJi up on the 
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slopes of the lofty peaks* such as Kenya, Elgon, and Kilimanjaro. In 
Kenya, there are siatetl to have been two great Pleistocene plnvbl perhxls 
separated by a long, dry interpluvial and also subdivided by drier inter^ 
vals* There are also a number of post-l^leistocerte or recent pluvial 
phases. TJie identification of various geological dcptisits with these 
several pluv ial and interpluvial periods is complicated, hotvever, by the 
possibility of earth-tilting in this volcanic region, where the great REft 
Valleys have created tremendous chasms running north and south and 
now forming the valleys of rivers and the beds of lakes, hi Kenya, the 
first great Pleistocene pluvial period is called the Katnasian and is 
equaled with the first iwo Enro|jcan glaciations and the interglacial 
period that separates them. The great interpluviai is supposed to be 
eciuivalent to the long MitidehRiss interglacial. The second or Gamblian 
pluvial is matched w ith die Riss anti Wurm glacial advances and tlie 
third interglacial: ihe Malkalian and Nakuran pliivials are post- 
Pleistocene. Ihnvever, these correlations seem to he highly speculative. 
The sequences of Palaeolithic industries are. on the contrary, well esiah 
lished, with the exception of some of the eailiesi "pebble" cultures, 
which consist of alleged tools fashioned from river pebbEcs. The recogni¬ 
tion of some of these pebble impEenients as lumian artifacts requires no 
little faith and optimism on the part of the archaeologist. 

The first find of fiUTiiaii skeletal remains from this region w as made by 
Dr. Hans Reck of the University of Uerlin in 191.1. In tlic Oldoway 
gorge in Tanganyika are rich fossil remains of a Pleistocene fauna, in¬ 
cluding many extinct inaminalsH but also lialf or more of fonns still 
living in Africa. The Inmian skeleton was alleged to have lain below 
lU feet of imdisinrhcd strata: it was fo55ili;^ed and was thought hy Dr. 
Reck to iiave represented a ilrowning or submersion when Oldoway 
w.as a marsli or a lake. Tbe body lay on its right side with ilie thighs 
flexed and the aims folded—a pasture commonly found in deliberate 
burials. The stratum from which it came is stipptised to have yielded 
bones of an extinct form of elepliant, of the flij/pitrion, and implements 
of an advanced Chcllean or Abbevillian type. Thus the find was :it- 
iiibuted to the Lower Pleistocene, and it occasioned a good deal of 
scepticism, partly because the pjsture of the skeleLon indicated a burial, 
partly because Dr. Reck asserted that the low-er incisor teeth of the 
skull had been chip[>cdor filed* a custom of many contempirary .Africans, 
and final ly because the skeleton is undoubtedly that of a Homo safjieus. 
Not very much attention was paid to this discovery until 1926-27, when 
Dr* L S. B. Leakey, who had made iniporunt fineb of Palaeolithic cul- 
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turcs and human remains in Kenya in die imerim, reopened ihc sub¬ 
ject and saii5iied himself tliat tJic Oidmvay skeleton was ariually of the 
great antiquity claimed for it by Reck and that it conformed in type to 
the skeletal remains he himself had found under similar geokjgical 
circumstances. 

The Otdoivay skeleton is that of an adult male, over 180 cm. tall 
(5 feet* 10^^4 inches), with a very long and narioiv liead (length 203 niin., 
breadth 133 mm., cranial index 06). The vault of the skull is svell de- 
vcloped with a rounded forebcad, and to it is liafted an exceptionally 
long ami narrow face (total height from the root of the nose to the lovver 
border of the chin 132 mm.*» total facia! index 102). The orbits are ex- 
trcniely high, the nas;4t skeleton long (51 nini.) and moderately wide 
(20 mm.)* yielding an index of 51, which is mesorrhine or inediinn. Tlie 
palate is also long and narrows The jau's show a moderate amount of 
alveolar prognathisni. but the very deep lower jaw is etjuipped with a 
well-developed chin eminence* The teeth are perfectly modern. Tfie 
litnh bones offer nothing of particular interest. 

This Olrhiway skeleton is nut tliai of a Negro, hut is referred to tlie 
tall* slender Hanniic White race of Hast Africa, by Mollison and Gieseler, 
who studied it,^' To the present writer, tiie reptesemat Ives of the Oldo' 
way skull give a some^vhat Negroid impression, although h is by no means 
as clear as that created by the skull of Assclar mart. A subsequent lalmra- 
tfjry^ examination of sam]> 3 e 5 from the different strata of the Oldoway site 
forced a revision of the earlier dating of the skeleton and reduced it to 
Upper Pleistocene, ft was then regarded as an intrusive burial, probably 
of .Aurignacian age. 

In the njeatuime, in 1032, Dr. l.eake> made excavations in supposedly 
Lotver F^leistocene deposits exjMJsed on the southern shores of the 
Kaviiondo Gulf of Victoria Nyan/a at a place called West Kanam, and 
disccjvercd a large fragment of the symphysis of a hnman mandible which 
he attributed to the early part of the Kamasian pluvial—that is. Lower 
Pleistocene, The mandibular fragment included roots of the anterior 
teeth and parts of the crow-ns of the left piemolars, together with the 
upper part of the chin eminence. "I he study of the specimen revealed 
nothing tiuompatible with the conclusion that it belonged to Homo 
sttfjtetis^ and it ivas heralded by Dr. t.cakey, with the full endorsement of 
an impressive committee of English scientists, as the long awaited proof 
that Htiirio Mpietis existed in the Early Pleistocene* 

In the same expCflition, fragments of four other morphologically 

»i Mollisoi) and Gicwlcr, “ L'nWrjuch ting^n iitwr den Olden* ly Fund,’" p, 50. 
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nicKlem skulls and a bit of femur were recovered from a neigh boring site, 
Kanjei'u, jipparently in association with remains of Eieph&s nntiquiis 
and from a stratum that yielded Chdiean took These remains were 
referred to the Middle Pleistocene. Unfortunately, the information 
given by Dr. Leakey on these iinporiani discoveries lacked the wealth of 
detail and tlte docunien;ation in the ivay of measured seetjons, photo¬ 
graphs. etc.* that science demands fie fore it is willing fin ally to accept 
a revofiitionary lind*sucli as tliat of Homo supieni in the l.ow'crot Mid¬ 
dle Pleistocene."- Professor Bosw^ell. a veteran in the study of the geologs 
of the Rift Valleys of Past Africa, dissatisfied tvith the evidence presented 
by Leakey, led an expedition to Tanganyika for the purposes of a re- 
investigation of the sites. His report failed to corroborate l>r* lyCakey's 
hndiiigs and thus relegated Kanant and Kanjcra man to the large com 
party of discredited Homo j/rpienj claimants to higit geological aniiquitv, 
Tliis fiasco was particularly regretialile because it involved the ill 
considered underwriting of an improperly attested discovery by a large 
committee of higidy qua] died British st ieinists. It in no way impaired the 
profjabifity that Homo mph.m was a mid-Pleistocene dweller in Fast 
Africa, but it disirediied, }jerha|is unduly, a great deal of itnixirtant 
artlnieoUigicat work accumplisEicd by Hr. Leakey elsewlicre in F.asi 
Africa. T he present writer is strongly of theopini{>n that further researcEi 
in this area will re-eslabtish I.eakey s contentions and prove that he was 
right. 

In the years 1926-29, Leakey excavaicd rock shelters at Elmenteiia, 
Kenya C.oiony* and di5Ci>vereti in GambEe's Gave II some five damaged 
skeletons, wdiich lie associated wdih an I'pper Aurigiiaciart cuilure. 
Can iously, the .Aurignacian strata tn tfiis ca\'e underlie layers that yield 
a Still Bay (.VIoLisicrian) culture. I.eakey thinks tliat titc Mousterian and 
Aurigfiacian ctihiues in Kenya were contemporaneous but produced by 
different races. Mo Mousieriau men luue been discovered. 

Two of the ■ Auriguatian” skeletons. Mo. 1 and No. 5. have been 
partially described by Leakey. Boili are considered to have belonged to 
adult males. Ffiey have large and markedly dolichoijephalic crania, wdth 
small hrenv-ridges and poor development of the muscular attachments 
and mastoids. The foreheads ate rounded and rather submediEim in 
heiglit; the orbits are very lugh and the laces long and oi more than 
average breathh. The noses are long and only moderately wide; the jaws 
not projecting* ahliough a slight *amouni of alveolar prognathism is evi¬ 
dent. The manflibles liave chins of medium development and rather 
broad astending rami. lj?akey. however, says that they are not massive. 

Lntkcy. of Ken\ii, |>p. J-jB- 
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Sill 

Tlie teeih and seem to preseni; no features oiu of die ortliniary. 

Sir Anliur Keith reckoned the stature of one of these sketeions at li^O an. 
or more, and it is cetiain that Ixjtli befon> 5 ed to very tall individuals. 
These smooth^skidled, f^acile, longdated dolidtCHrephals of apparently 
high stature and slender build present noohvLously Nttgioid features, str 
far as one can judge from the photographs and diTitvings of the re¬ 
constructed skulls and from the sonieudiai inadetpiatc descriptive and 
metric data that accompany them. The conclusion that they belong to 
H ami tic WliiLes. siuli as some of the purer strain; Gal la of Abyss! nhu 
or even some of the Bahima ai istocrais among the Kastcru Bantu, u:hf>se 
slight Negroid admixture is not ap[jitrent in the skeletal structure of 
the face, would seem justified, and* so Far as f can gather, that is the 
judgment of Sir nArthiir Keith and of Dr. Leakey, These ''Aurignacian" 
skulls certainly are not ofniously Negroid. 

From a burjaf site at F-linetueiia, where the liones of many iudividuals 
had heen stuffed into different rock crevices and subsequently covered 
Iiy the Avaters of a rising lake. Dr* L.eakey recovered remains representing 
at least 28 perwns. He ascribes lliesc burials to a Mestdithic culture tliat 
fiotnidled during the Makaliaii wet phase* a post'Pleisioceiie pluvial. 
These skeletons, again, seem to have belonged to tall dolichocephalic 
individuals* with a few exceptions. Several of the better preserved crania 
are shoivn in excellent half-tone reproduction, and from these illusira- 
lions, as well as from Dr. Leakey’s description, it may be deduced that 
die Llmenteitan people ivcre in many respects similar to the Gamble’s 
{’ave Aurignacians tvho, presumably, preceded tiicni. They have tlie 
same very long faces, projecting occiputs, strongly de\eloj5ed mabrs. The 
noses are long, and in st>ine instances tlte nasui bones are strongly conca\o- 
convex* Alveolar prognathism in the skulls figured is more pronounced* 
and the nasal apertures, as well as the general configuration of face and 
skitll, appear to me distinctly more Nc'groid than do tlie conesponding 
features of the Anrignacian skulls* lit fact* t should not hesitate to 
diagnose tficsc crania as NegroidaL 

.A still later scries of skeletons, recovered by Leakey from biirial 
mouiuls and shell mounds and definitely associated with Neolithic 
cultures called Gum ban A and C^umban B* stem uj me to fie so strongly 
Negroid in their characters that one miglu almost pronounce them out- 
and-out Negroes. They lack the graeility of the earlier crania; the relief 
of the skulls is rugged, and tlie faces art iiiassive. Prognatliism is stib 
mainly alveolar rather than affecting the entire fact. The limb lx)nes of 
these Neolithic skeletons art liedared by Dr. Leakey to be very robust. 

Altogether, the status of knowledge of the antiquity of man in East 
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AFrica Js most itn^atisFactory, not because of a paucity of finds, hut 
because of ihecloiifb of doubt iJiai sJiroud iJie geological age^ the archae' 
ologtcal associations, and the very anthropological features of these finds. 
The whole elaborate scheme of pluvml periods and their supposed cor¬ 
relation with European glaciations has not yet been accepted by all 
climatologists and geologists, and, granting its validity, there remains the 
difficulty of dating strata and archaeological dep.ttits accurately to one 
or another of the multiple Pleistocene and recent phases it postulates. 
I have a very strong impression that much of the correlating of finds ol 
ancient man in East Africa with pluvial periods depends upon tenuous 
or questionable evidence. Even the archaeological sequences postubicd 
by Dr. Leakey and his associates seem very peculiar. Aurignacian is 
contemporaneous with Mousterian, according to ins findings, and Aurig¬ 
nacian includes pottery—never Found in Europe or .Asia before Neolithic 
times. 

If we dismiss all of our uncomfortable feelings about eJcact dating and 
sequence of these East .Africa finds and assurne tliat they are, in fact, 
geologically ancient (as I am most desirous of doing), we are still facetl 
witii the puzzling fact that any one of tlie skeletons found (with the pos¬ 
sible exception of the very fragmentary and questioiiahlc Afiicaii’ 
thropus) could easily be duplicated in the conieitiporary native popula¬ 
tion of that very region, Tiie whole area is siiil peopled with tail, slender 
Hamites and Hamito-Negroids with exactly the same skeletal aniiiro- 
pology as Ijeakey^s .Aurignacians, Elmenteitaiis, etc. Either East .Africa 
has been peopled with virtually exactly tfie same types of hybrids be- 
iiveen .Mediterranean Hamitic Whites and Negroes ever since Middle 
and Upper Pieistocciie times, or, ahcrnatively, if these Homo 
ty|iesare the common ancestors of botfi Whites and Negroes, as yet un 
differentiated and carrying in solution all ol the gene potentialities of 
both stocks, then no further evolution has taken place in East Africa, 
.Accordingly, we must regard the Masai, the Gal la, the KaAdroiido, the 
Watussi, the Balnmat and all the rest of ihetn as prototypical Hominei 
sapi^ititfSt stuck in a Pleistocene stage of evolution, .Such a view seems 
ridiculous to an anilirojxilogist who has studied the results of race mix¬ 
ture between Whites and Xegioes in the United States and hasolj^erved 
the production passim of these so-called Hamito-Negroids in contem¬ 
porary niistegenation, 

11 wx close our eyes, gulp hard, and swalloiv the ivhole immasiicable 
mass of dubious stratigraphy, bizarre arcliaeological typology, and in^ 
complete anihroj^timciric and morphological analysis of specimens, we 
may conclude that the Middle and Upper Pleistocene inhabitants of 
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East Africa were perfectly modern Hamiio-MediiciTanean, slender 
brunet WlijteSf and it ivas not until Mesolitliic limes that they became 
perceptibly adnherated with, or diffeientjated into* Ne^pokls^ anti that, 
finalJy, nolhing approaching a full Negro iy|>c is to be fuund until 
late Ncoljihic iimes in that area, if then, 

UEVOLUIION IN SOUTH v\Fk.It:A 

South Africa is a \ast evolutionary cul-dc-sac in ivhicli, apparently, 
men anti apes have worketl am their evolutionary tlestinies according to 
their hereditary jx^tenlialities and ein iron men tai opporuiniiies. leaving 
in tlieir skeletal remains a magniliceiu reccirtl which "he who runs may 
reath" South of the mouth of the Congo, Africa is a lofty plateau, in 
most places S,000 feet or higher, that has been warped ahmg a series of 
parallel corrugations svhith have given rise to alternations of bkedike 
expanses and raised water gaps,®* Tlit rivers flow in arcs on an east-west 
axis in the downfofds and cut deep gorges through the conifueniial scarp 
to tfie sea. The plateau has been in course of desiccation and draining, 
probably since the end of the Pleistocene^ The doloiniiic and limestone 
formations of Soutfi Africa, as Dan has |xsfntcd out, have provided in¬ 
numerable abodes, refuges, and hurying places of ancient man, ivhich, 
as they are carefully exploited bv scientists, are sure to yield an almost 
unbroken sequence of evolutionary stages in the devehipincnt of ape 
and human types. In recent years, it iias been |xjssib]e to correlate the 
remains of extinct animals in South Ah ica rvith arckaeological succes¬ 
sions and some human types, so that the lack of PJeisiotene glaciations 
and of the altemaiioii of fauna involved in glacial advances and retreats 
has been compensated, to some extent, by caieful stratigraphic work. 

It is fortunate for the science of .arnhrojjology that sucfi a promising 
area for exploiuiion as South Alrica slioukl be the home of a brilliant, 
energetic, and competent group of [jhysical anihtcjpjlogists, palaeon- 
tologisLs, gfologist-St and arcliaeologists that w’ould adorn any country 
of Europe and ivould be harcl to match in iiuist of themr 

In the study of fossil primates and fossil man, the names of Broom. 
D.iri, Drennan. Dryer, and Shatv represent ouistaiidiogly important con¬ 
tributors, and their younger associates—-Galloiivay, Gear, Gilhnan, 
Schepers, Shore, Slome. and Wells—are all enriching our knowtedge of 
present and past races in Souih Africa by sound and definitive researches- 
In the prehistory of the area, order lias been brought out of a former 
chaos by such distinguished archaeologists as Goodwin and van Riet 
Lowe, and the geologists of the South African universities liave done 

** Taylor, Environprrrjrl, nntl ,Vf|>p. 108-119- 


394 


UP FROM THE APE 


their part admirably both in dating artifacts and skeletal remains. There 
is no real doubt that the South .African Palaeolithic industries are 
roughly contemporaneous with those of the continent to the north. The 
former are divided into the Older, Middle, and Later Stone .Ages. The 
Older Stone .Age includes the Stellenbosch and Victoria West industries 
with crudely chipped hand-axes and other implements of lydianite, and 
the Fauresmith industry with better worked tools of the same material. 
These correspond more or less to the Chellean and .Acheulean cultures of 
Europe. The Middle Stone .Age comprises the Still Bay and other in¬ 
dustries. mostly characterized by flake implements with the edges re¬ 
touched. It is roughly analogous to the .Mousterian of Europe. The 
Later Stone .Age consists of the Smithfield and Wilton industries. These 
latter show transitions from an tapper Palaeolithic type of work like the 
Capsian to a full .Neolithic industr>' with pottery and some polished stone 
implements.®^ 

No human remains have been found in South .Africa definitely as¬ 
sociated with implements of the Older Stone .Age. But it is almost cer¬ 
tain that a large-brained, modern type of man inhabited South .Africa 
during the Middle Stone .Age. The first discovery of fossil man occurred 
in 191.S, near Boskop in the Transvaal. Workmen digging a ditch came 
across mineralized lx)nes in the subsoil about 4*^ feet below the surface. 
.A few rudely worketl stones occurred in the burial. Only a few fragments 
, of the skull and the long l)ones were found. The most remarkable feature 
of the Boskop man was the great size of his brain-case. .According to Keith, 
the reconstructed skull measures 20r> mm. in length and 154 mm. in 
breadth, and its calculated capacity is Ki.SO ct.—150 mm. al>ovc that of 
mcxlern Englishmen. I'he cranial index is alx)ut 75. indicating that the 
skull was long relative to its breadth. The brow-ridges are not large; the 
forehead is swollen and bulbous, as in certain modern Negroid types; the 
mastoid prcxcrsscs are small. .A fragment of the lower jaw tells us some¬ 
thing alxjut the face. There seems to liave been little protrusion of the 
jaws, and the teeth and mandible are much like those of the mcxlern 
Bushmen—little yellow-skinned .Negroids of South .Africa. The limb- 
bone fragments indicate a stature of about 5 feet. 6 inches. 

Most of the South .African anthropologists seem to agree that the 
Boskop type represents the principal Homo safjtens ancestral stock of 
present South .African races. The latter have been mexiified. however, by 
admixture with some other racial elements, both in the Bushman- 
Hottentot group and in the Bantu. Fossil skulls of the Boskopoid type 
include not only the original specimen but, according to general agree- 

•« Gocxlwin and Lowe. Stone Age Cultures. 
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ineni, those from the Zitzikama caves, from the Maijes River, and from 
Fish Hoek. Certain other fossil crania int luded in the range of the Boskop 
type by some students arc referred to an “Australoid ty|>e by others. 
Cialloway has given a general description of the Boskop type, compiled 
from a survey of all of its known representatives.” It is invariably of 
massive construction and great dimensions (length exceeding 190 mm. 
and capacity over 1500 cc.). It is dolichocephalic, somewhat low-vaulted, 
and cofTm-shaped (or peniagonoid) when viewed from above. The nar- 
row frontal region shows a median ridge, and the glabella (the eminence 
over the root of the nose) and brow-ridges are usually prominent and 
emphasized by a groove that separates them from the forehead. The 
latter is low but almost vertical and curves into a flattened or slightly 
arched vault that has its highest point just behind a vertical drawn 
through the ear-holes. 1 he t>ccipital region of the skull is broadly 
wedge-shaped, with its upper portion describing a flat slope, the occipital 
protulrerance prominent, and the area for the attachment of the neck 
muscles flat and almost horizontal. The mastoid process is usually di¬ 
minutive and nipple-shaj>cd. and the grcxivc for the attachment of the 
digastric muscle, just inside of it on the skull base, is \ery deep and 
extends far back of the mastoid process, irrespective of its size. Above the 
mastoid process is a well defined supramastoid groove and a definite and 
often massive supramastoid crest. These details of the mastoid region of 
the icm|)oral bone are important l>et'ause they are characteristically re¬ 
produced in Bushmen skulls. The glenoid fossa is shallow, with a 
flattened articular eminence. The external angular process (the out¬ 
ward extension of the brow-ridge and upper rim of the orbit on the 
frontal Ixme) is triangular and projects so markedly that the minimum 
breadth of the frontal bone just above it (where the crests or lines of 
the tem|)oral nuisclc*s are closest together) is usually 90 per cent or less 
of the bi-orbital diameter. Grooves on the lateral parts of the frontal 
l>one for branches of the supraorbital nerves arc common. The face is 
short, broad, and massive, with an index of about 50. It is not usually 
prognathous; the orbits are low and rectangular with their axes tilted 
downward, outward, and backward, their margins massive. The region 
between the orbits iiicludes flat or only slightly arched nasal bones, a 
low. broad nasal aperture, a short alveolar Imrder in the subnasal region 
that is not excessively projecting. The surface of the upper jaw below 
the middle of the orbits is not markedly depressed into a canine fossa; 
the malars or cheek bones are sharply angular, with the body of the l)one 
facing laterally and tilted upward, and the portion forming the lower 

•* Galloway. "CharactcrUtio of the Skull." pp. 31^6. 
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rhn of the orbit bent to f:ice forward* The palate is broad and shallow 
and cither liorseslioe-shaped or \^-slia|jed. The teeth (irot included in 
Cialloway's description of ilie type) are small, as in the modern Bush¬ 
man, and their pulp cavities, according to Middleton Shaw, are en¬ 
larged (laLinxloni), Tliis tautodomisin is an infainile or primitive fea^ 
tLire and not a herbivorous specialization, fn general, the onisianding 
cliaraciei istics of the Buskopoid skull type are very large brain-case and 
relatively very small and sliort face, with reduction in the sife of the 
teetii* Tliese are foetal or infantile charaaers, and the phenomenon of 
their retention in adult years is called pedomorphism* 

A second Homo soptefn strain of PleiSEcx:ene antiquity in South Africa 
show’s certain '\ALi5traloid" features, stressed by Broom, Drennan, and 
Keith but regarded as Boskopoid variants by Galloway. In order to under¬ 
stand ifie Australoid problem in South Africa, ive must consider the 
Florisbad skull, which ranks in importance with Rhodesian man and 
Weinert's new Africanthropus but is here discussed wiili f/cimo suptetis 
because its total characteristics seem to place it in that category. This 
cTanium was discovered in 1933 by Professor T. F, Dreyer while exca¬ 
vating a site at Florisbad, a rvann lithium spring about 25 miles north of 
llloemfonietn* ft lay aruid the accumulated debris that had choked one 
outlet or *'eye" of the spring, in association wdtii trvo extinct forms of 
horse, the extinct giant buffalo {lifibatm titiUrptns), and other fauna no 
longer extant. Stone points of Moustcrio-Leva 11oidan aflinity* also found 
in the debris, are assigned by ^fr. A. [* ft, Goodwin to tfie ffagenslad 
variation of the Middle Stone Age, and Professor Dreyer considers the 
oldest deposits ot the spring to be Middle Pleistocene, if not earlier* 
The jKirtion of the Florisbad skull recovered includes the frontal 
region except the left supraorbital portion, the top of tlie left parieialt 
and enough of the left side of the face and the nose to permit certain 
restoration of all of the face except the palate anti alveolar fjorder. The 
outstanding feature of the frontal region is its fiat* receding character 
and ifie fortvard and lateral pro|ection of the supraorbital torus. Tfie 
frontal curve is as low as that of Ncanderthaloids, and the breadth of 
die supraorbital torus (I3fi mm,) considerably exceeds the Xcandcrthal 
maximum and is inferior only to that of the Khodesian man (139 mm*) 
The constriction of the Frontal Ijone behind the torus is about equal to 
the amount found in the original Neanderthal specimen and in the 
l.a Chapelle-aiix-Saints erantiun, relatively much less tlian that of the 
Rfiodesian man, and far more pronounced ifian in moriern man* FJoav- 
ever, the minimum and maximum widths of the frontal bone (120 mm. 
lurcnnan, "Florisbad SliuM," pp. 1(13-1 ]4, 
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anti 130 mm., resptX'tively) are Far greater than those of tlie Neaitdei- 
thaloids or of most specimens ol Homo (.jalloiray paiiiciilarly 

stresses the fact that the supraorbital torus in the Horisbad man is not a 
continuous bar, as in Neandenlial and the other more primitive luiman 
forms, btn consists of a central glabellar eminence sc|>araiied from the 
lateral swellings on the outer halves oi the orbital rims by a well dermctl 
sniens, running upward front the supraorbital notch- Tliis is a Homo 
sapiens type of siipiaorhital regitm and not palaeoanthropk.” Instead 
of tlie high Neanderihaloid orbits and Hat, siream^Uned ninilats, turning 
back from the face without sharp angLilaiion, the Florisbad skull has 
broad, lows tilted orbits with the inl'ero-lateral angles bevelled and the 
inalars or cheek bones breaking from the frontal surface of the mas.illa 
at almost a right angle. .Again, the Face oF the inaxilta in Florisbad mao is 
very deeply excavated beloiv the orbits, whereas in Neanderthal ntait 
tills siiboi biial region is Hat or even putfy. Tlie rmn of the nose is deeply 
recessed under an fjvri'haiiging glahella, an Australoid [eature ipiite 
alien to Neanderthal inan^ the nasal bonc^s are ridged rather than Hat- 
leiied, A Feature of the Florisbad reomstnictions figured by Dreiinan and 
Galloway is a very sliglu mUUfacial prognathism conibmetl w iili e\ces- 
sivc alveolar pragnathisnu which imparts a decidedly Negroid contour 
to tlie facial proHle, Only one tooth, a mutli worn and very long-rtiotcd 
upper third molar, is available. It lias fused roots—a character common 
enough in recent man. No dimensions of the fragmeniarj vault are avaih 
able, except thtise pertaining to the frontal bone, Fhe length of the skull 
is thonght to have been at least 20U mm.: the rvklth imisi have been 
ample, and the craiiial capacity could not ha^e been small. A great deal 
of discussion aljont the brain cast, which includes only die froiual and 
parietal regions, does not, in my opinion, lead lo any very specific con- 
chisions, ticmerally speaking, 1 should say that the imerpretaiion of 
endocranial casts of fossil skulls is a very precarious business.^- The brain 
coveriitgs and the cerebrospinal fluid interpiisc between the brain itself 
and the inner skull w-alls. and the relief of convolutions on the latter js 
usually faint. However, the general skeancl development of the brain is 
tmdoitinedly determinable t>y a careful study oF the cast as a ulioie. In 
the Florisbad case, all students agree that a primitive and inferior status 
of the frontal ami parietal lobes is indicatetl by the piop<iTtions, regmiial 
development, and convolutional pattern of the cast, but those who ihnik 
that Florisbad should be classified with Homo sapiens believe that the 


GsSInwav, ■Naliirr ainl SlaUJi at ihf Flnrislja^f Skull,” PP 
PMcO™ Clart, f:ocn>er,aml /i.ckrrman fuund that little mturm^uun alK>»t the jiikal 
pattern of [he of chiri.psn.«:» ro.ld Imj Rxiiu.! fmo. . .u.ly o ih«e two. 

Claris CoopcT. anJ ■ Eiwlwonial C.xit of ihc Lhtmpxoicc. pp. Jl?^-&S- 
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genetaliJ'ed characters of the am support their position, whereas those 
Avlio u'otild pill the specimen into the Neanderiiial cate{;ory consider 
that die lowness and flatness of the cast is enongli lo rule Florisbad out of 
the anatomically modern species. 

Professor Dreiinan stresses the resemhlance of the Florisbad Irontal 
region and irrain cast to Neanderthal inan> and Professor Dreycr, the 
discoverer, is much impressed wdth the similarities between Florisbad 
and dieSttinheim skull, a progressive Neanderthaloid form, of allegedly 
third glaciation (Rissian) age. Galtoivay is of the opinion that l lorishad 
has a Boskopoid vault and face luit an Australoid supraorbital region, 
Atiualiy. die hoskopoid face, so far as known, is not unlike the Aiisira- 
loid face but very dissimilar to die laces of Rhodesian and Neanderdial 
man. Gal hnvay cal ha item ion also to iheclose likeness between Florishad 
and the Wadjak skulls (Neolithic or Mesolltldc large-brained crania 
that seem to he intermediate between the Solo men and die tnodern 
smallei-brained .Australians). Galloway thinks that Florisbad may well 
be ancestral Imth to the infantile Boskop type and to ilie geiontoinorphic 
(adiiltiform or seiiilized) Australoid type. In his view Florisbad is alUed 
in endocranial characters also to the more primitive Rhodesian mam 
The Cape Flats skull, well described by Prolessor niennaii,*^^ cerndnh 
presents ftattiies of the supraorbital region and face that ally it to 
Florisbad, and its mastoid processes are large, not small as in the Ihwkop 
Bush type. Moreover, its teeth are large, like those of Australians and 
Negrow and in contrast with the dental reduction in the Bush line. 
Professor Dart, in an admirable survey of the relaiionsliips ol fossil to 
recent man in South .AIritV“ expresses himself as imsadslied widi the 
theory of the derivation of either Bush or Negro tyi>es from any know n 
ancestral form, f ie says ' Bodi the Bush and Negro types differ from the 
Rhodesian and Florisljad types in lacking projec ting eyebrow- ridges; they 
dilfer from the Boskop type suiriciently to hybridhe with it. 11 Florisbad 
man is indeed the ancestor ol Iloskop man, we may ex|>ect to find ilie 
contemporary smooth-browed ancestors of the Bush and Negro types 
further northward in this continent in comparably ancient strata. With 
this view' I am inciined to agree. 

The enormous reduction in skull siz.eand cranial capacity that marks 
ilic BiishTusii Hottemot type, when coniparctl niih tlic lioskop type, to 
ssy nothineof B diniimitton from average to pygnioid stature, u oiild have 
to be htterpreled as a phei.oiitenon of degradation if the liiislin.en and 
Hottentots are directly deseended troni the lioskop slock. .A sl.ndar 

fi* nrcmian,' Ati AuiUaloM Skill], ’ pp. 417-427, ^ 

M Iiart. ’RccCTir pp. 13-27. Cf. ffipcirially p Ifi. 


400 


UP FROM THE APE 


phenomenon would be manifested in the dental reduction. It seems to 
me probable that this size diminution may have l>een caused by hybrid¬ 
ization of the large-brained, normal-statured Boskopoid type with Congo 
Negrillos, or pygmies, to bring about the Bush type. Similarly, in .Aus¬ 
tralia. a marked decrease in cranial capacity from the Wadjak type 
(actually found in Java) and the Talgai type to contemporary .Australian 
al>origines may have been effected by a hybridization of proto-.Australoids 
with the pygmoid Tasmanians. However, these relationships of modern 
races to fossil forms will have to await further discussion in the section of 
this book dealing with contemporary racial stocks. 

The most recent addition to the .South African series of fossil man 
comes from the Border Cave, near the boundary between Zululand and 
Swaziland, just below the crest of the western scarp of the l.ebomlx) 
range.** The cave yielded implements of a rich industry of .Middle Stone 
Age times (Pietersburg Culture), with a majority of the remains of 
modem low-veld animals, an extinct species of equine larger than a 
zebra, and also an extinct lx>vine. Human remains included fragmentary 
parts of the skull vault ascTibed to an adult of thirty years, an adult 
mandible. |>ortions of adult femora and tibiae, and parts of the skeleton 
of an infant of three months. The skeletons were probably asstK'iated 
with the .Middle Stone .Age industr>'. 

The adult skull is estimated to have been 195 to 200 mm. in length. 
140 to 142 mm. in breadth, with a height from the ear-holes of at least 
115 mm. Its minimum estimated ca|>acity is 14.50 cc. (well up to the 
average of modern adult male Europeans). The brain-case w.is long¬ 
headed. with an ovid outline, small broad mastoids with well-marked 
supramastoid grooves, and no occipital torus. The forehead Wtis of 
moderate height and curvature, but very broad (minimum frontal diam¬ 
eter, lOH mm.) The brow-ridges form a continuous transverse l>ony 
torus, but they do not project greatly. The frontal sinuses arc small. 
Portions of the mandible minus all teeth indicate a shallow symphysis 
and a lack of alveolar prognathism that distinguishes it sharply fre^n 
characteristic Negroid forms. The brow-ridges arc much larger than arc 
usually found in collections of South .African .Negro, Bushman, and 
Hottentot crania. Fragments of femora indicate longer Ixmcs than the 
average of Negro skeletons, markedly flattened below the level of the 
lesser tnK'hamer (platymeric index 77.4). and strongly pilastered at 
the mid-shaft (index, 128.0). The tibiae are transversely flattened to 
some extent. These feature's of the lower limb are also unusual in 
.Negroes. 

•1 Cooke. Malan, and WelU, Man in ihc Ixtximlio Mountains.** pp. 6-IS. 
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Cook. Malan. and Wells slate that this Ingwavuina skull ottupies an 
intermediate position between the Florisbad s|>ctimen and those of 
Fish flock and Springlx)k Flats. It may represent an intermediate evolu¬ 
tionary stage, a reversion of the Springlxjk Hats type to a Florisbad 
ancestor, a hybrid between Florisbad and Springbok forms, or a more 
generalized type from whicli the Floribad skull, with its fantastically 
broad and flat frontal lK>ne, developed. It is in the broad and massive 
frontal that the skull departs from Springl)ok and approaches Florisbad. 

The Old Man of China Who Married 
an Eskimo and a Melanesian 

Choukouiien. the apprently inexhaustible mine of human palae¬ 
ontology near Peiping. China, has yielded the most bizarre polygynous 
family on record, according to the conclusions of that masterly student 
of ancient man, Professor Franz Weidenreich. In 193.S. Mr. W. C. Pei. of 
the Geological Survey of China, began to excavate a cave discovered 
under the soil of the hilltop over Choukouiien. Ixxaliiy 1. in 1930. in 
the course of tracing the southern extension of the Sinanthropus sedi¬ 
ments. This Upper Cave was filled with gray, slightly consolidated, fos¬ 
sil iferous breccia. It represents a “dissolution cavity in the origina 
limestone, and the deposit in it is tpiite different from the Sinanthropus 
strata and much later. The cave wa.s apparently not accessible in Sinan- 
ihropus limes, but was reo|>encd in the Uie Pleistocene. Its contents in¬ 
cluded the Ixjiies of literally thousands ol animals--ainong them extinct 
forms of hyaena, liear. and ostrich, as well as the tiger and the cheetah, 
which liave disapjx-ared from this part of .\sia. This cave fauna is closely 
linked with the Loessic laiina ol China (l.ale Pleistocene). The human 
industries include implements of Ixme and stone, a variety ol ornaments 
such as perforated teeth and shells, lieads-of a generally Up^ier Palae¬ 
olithic character but not assignable to any of the European cultures ol 
this period. On the whole, the artifacts are much inferior to those of the 
.\urignacian. Soliitrean. .Magdalenian. or Ca|)sian. The bones of at 
least seven persons were in this cave, under earth upon which red ^hre 
or hematite had been scaiiered-a common custom in Upper Palae¬ 
olithic burials of Europe and in prehistoric Chinese sepultures. How¬ 
ever. this funeral site had been disturbed; the skeletons were scattered 
and many bones missing. All four of the skull caps presersed have frac- 
Hires, dents, and perforations caused by heavy blows with sharp or 
blunt instruments, evidently inflicted when the scalp 
the skull vaults, because the fragments and splinters of the broken vaults 
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are stIIJ in their proper anatoniit'Rl rebtioilSn Pcrha|is the people whose 
remains were found in the rave ivere diimeiiiljered and some of tlieir 
parts \vere thrown into the cave, then afttrtvards covered ivlth lieinatite 
as a stirt of an excuse for a proper Iiinera].*- Those were rough tiines- Of 
the seven individuals thus sunimarjly dismissed to tire Palaeolithic 
Happy Huniing Grounds^ four were adulu one adolcst'cnif one a child 
of live years, and the other a neu'born baby or perhaps even a foetus. 
One of the males seemed to be over sixty years, the other relatively young, 
as were also the adult females. The tools and ornaments found in the 
cave were not more than enough to be carried on the persons of the 
unfortunate family (if it was a rainily: on this point Weideiireich spe-cu^ 
Jates inici'estingly and romanticaliy). 

The best preserved of the skulls is that ol: the old man, which is intact, 
tower jaw and all, except the left tenij>t>ral region, which has a small 
depressed fracture with radiating cracks—probably the result of a blow' 
delivered with a pointed weapon, h is strongly remiinstreiu of the f)]d 
Man of Cro Magnon and the male Obercassel skull, but it has bigger 
bt'ow-ridgcs, which fuse more gradually with the frontal tairvc; the fore' 
head is lower and more receding; the entire vault relatively lower. This 
old man ol Choukoutien had a cranial length of 204 min,, maximtim 
breadth 143 mm., has ion-bregma height 136 inm., cranial capacity about 
l-lOO cc, and cranial index 7U.2, His orbits were relatively low, bis malais 
laterally Haring, Irontally |uttiug, and strongly angled; his nasal aper¬ 
ture wide, iu spite of nasal bones pinched at the root (nasal index rir>.2). 
The lower border of the nasal aperture is guttered, and there is a medium 
alveolar priignathism. Professor ^Veidcnreich has not yet described the 
mandible, palate, and dentition oi this skull, lUtt it is dear enough iliat 
the lovver jaw is massive, witli a well-developed chin eintnence and a 
broad ,^scendiiig ramus, Weideiireich tlnnks that the type represented is 
soniewliat more primitive tharl that of comparable European crania ol 
the Upper Palaeolithic; that it docs not particularly resemble Australian 
crania or proto-Australian crania, such as the Wadjak skulls, nor is it 
an Ainu type, fie thinks that it ought to be classified as a primitive 
Mongoloid. My own opinion is that this old man looks like a primitive 
European White, with more than a dash of the archaic Australoid 
features and can be duplicated almost exactly in the skulls of modern 
Ainti. Incidentally, this fellow was fairly tall—174 cm. (5 feel, bl% inches). 

The second skull, which W'eidenreicfi consitlers femaEe, is also coin- 

VVcklcurrkh, “Oil the Enriical R^iprescntaiivrt/' IGI-174. 

Pea, "A Preliminary Report," pp, 527’350. 

Pca.”CJn Uir Cpfici t:avc InJustry.” pp, 175-179 
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pletely preserved, with its louer jaw, in spite of the fact that the lady 
received a perforating fracture of the left temporal region, and tliat, in 
addition^ the ivliole vault was bastied in by heavy blows, Ag:nu the scalp 
has kept in place the shattered vault fragmients. A most extraordinary 
feature of this skull is an artificial fiaUeniug of the frontal bone that 
makes a broad annular depression across its upper part such as is caused 
by a carrying strap stretched across the brow and supfjotting a heavy 
burden on the bacL This kind of deformation is found in the skulls of 
Ainu women who use a frontal carryiug’Strap to supjiort cliildrcn Ixirne 
on their fiack.s. Tins skull is dolichocephalic but its height is 

great relative to its breadth (breadth-height index tlO) as in the 
Melanesians (the Oceanic Negroids). The nasal index of this skull is 
high (56.3), but alveolar prognathism is only Vfi 7 moderate. The palate 
is very short and broad, but Weidenreich says that these proportions are 
aLtributable in part to the fact that the tliird molars have not erupted. 
The orbits arc low' and broad. The stature of this female was alxjut 159 
cm, (5 feet, 2% inches), if the limb hones matched with the skull actually 
belong with it. Although this skull has lower orbits, less prognathism, 
and a broader, shorter palate, it is otherwise well within the range of 
New Caledonian female skulls. 

The second wife of the Old Man of Choukoutien was undoubtedly a 
'Vingcr" for an Eskimo, She had a smaller skull than the Number 1 wife 
{cranial capacity 1300 cc), which is dolichocephalic (length-breadth 
index 71.3) and very high relative to its breadth (hcight-breadt!i index 
109.1). The skull is strongly gable-shaped, with a central elevation like 
a ridge-pole and the parietals sloping ofi Marly. The breadth of the face 
(137 mm.) is greater than tliat of the skull vault (131. mm,), which gives 
a cranio-facial index of 104.1)—a characteristic feature of Eskimo skulls 
and also of those of certain ,American Indians. The cheek bones, in their 
lateral flare and anterior jut, are \ ery tlskimoid; the nose is of moderate 
breadth (nasal index 50), but the orbits are again rather low and broad, 
Weidenrekh remarks that the only Feature ol this skull that is non- 
Eskimoid is the lowness of the orbius. However, low’ broad orbits are, 
in my experience, not infrequent in Eskimo skulls. 

In spite of tbe strong morphological diversity of these three skulls, 
they have in common dolichocephaly, short upjier faces, great inter- 
orbital breadth, low' quadrangular orbits, alveolar prognathism, and 
similarly shaped nasal apertures. Professor Weidenreich’s interpretation 
of this strange phenomenon—the appearance of three racially diverse 
types in a single family—is that "nacial types,'* or rather the dirterendated 
types that we are accustomed to regard as 'Yacial," arc in fact very' 
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ancient in both palaeoanthropic and ncanthropic man and may co-cxUt 
within very small groups, or even in single families, and that the tendency 
to "breed and cultivate complete unitary groups, corresponding to the 
suggestion of ‘pure races.' does not represent primary conditions, but 
must be considered as a later aetjuisition. 

1 should incline rather to the view that race mixture is a very ancient 
phenomenon, and that to find the isolated, inbred ty|>es of restricted 
variability, we shall have to go l)ack still farther than the Upper Palae¬ 
olithic. We may then expect to encounter these relatively homogenous 
groups only in their own respective areas of concentration and char- 

acterization. 


The Minnesota Girl IVho fell into the Lake 

Skeletal finds ot man in the New World of $iip|)osedly Pleistocene 
antiquity are "reckoned by the dozens." The late l)r. .\l« llrdlieka. 
dean of .American physical anthro|>ologists. devoted two sizeable voliim« 
to the demolition of the claims made on behalf of these discoveries ant, 
before he dietl, had written enough destructive criticisms of subsc<iuent 
finds to fill still a third volume." None of these "fossil" .AmerKcim 
showed craniological or metric features that could not be dupltcated in 
the skeletons of recent Indians, and in no single case were the geological, 
palaeontological, and stratigraphic associations such as establish in¬ 
dubitably the Pleistocene age of the finds. Nfany of them were obviously 
and pahiably modern; some were archaic in appearance but in no case 
Neanderthaloid or definitely palaeoanthropic. It may be presumed that 
some of these linds were, in fact, geologically ancient, but. as in the 
case of Homo sabiens in Mid-Pleistocene Europe, an irrefragable case is 
required to establish the truth. To my satisfaction, at any rate, the reality 
of Late Pleistocene man in North .America is attested by the find of 

Minnesota Man. n -i 

On |une 18. 1931. men working on the highway at Pelican Rapids. 

Otter Tail County. Minnesota, were ripping up the road with a pader. 
because the surface had liecome roughened from "frost Iwils. They 
were ploughing a V-shaped cut in the middle of the ro.ad when the grader 
brought to light a bone tlaggcr and a skeleton in the silt underneath the 
road. They stopped work and dug out the skeleton, which lay 10 inches 
below the blade of the grader and 3.3 feel Iselow the road bed. On the 

•i WcHicnrckh. “On the Earliest Rcprcicnialivcs." pp. 172-175. 

Hrdlkka.SAte/etii/Re/nairu. 

HrdliZka. FMrty Man in South America, and many short articles. 
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20th of June, Dr. Clinton Stauffer, of the geological staff of the University 
of Minnesota, visiteil the site, reported the circumstances of the find, 
and brought the bones to the laboratory of Professor A. E. Jenks, head of 
the Department of Anthropology. In May of 1932, Dr. Jenks and assist¬ 
ants redug the site of the discover)' and again excavated the whole area 
thoroughly in .August of the same year, recovering additional parts of 
the skeleton and ample stratigraphic evidence as to its position. The road 
bed lay in a cutting and tlie skeleton was in varved silt about 10 feet 
below original ground level. The geological studies and resulting reports 
show that the skeleton lay in the undisturbed silts of the glacial Lake 
Pelican, formed at the edge of the last glacier, the Wist onsin glacier, in 
its retreat northward. The age of this lake is estimated at 20,000 years— 
Ijite Pleistocene. Most of the competent geological experts that have 
visited and examined this site concur in this estimate of the age of the 
deposit and in the conclusion that the skeleton was undisturbed and 
in situ.^ 

Tlie bones are mineralized and represent the almost complete skele¬ 
ton of a young woman of alwut fifteen years. The clay varves or bands 
near the skeleton were undisturbed. Since the skeleton rested on the left 
shoulder with the legs highest in the silt, there is no likelihood of its 
representing a motlern burial. Probably the young lady fell into the lake 
(or was pushed in), off a boat or through the ice. 

There is nothing remarkable about the skull measurements, which 
are those of a female of average cranial capacity (1.345 cc.), mesocephalic 
(length-breadth index 77.1), high orbits, and a nose of medium breadth 
(nasal index 44.7). There are some unusual U-shaped grooves on the 
occiput, doubtless marking the course of bhxxl vessels, and some anom¬ 
alous arrangements of the internal features of the (x-cipital bone, but 
these have no evolutionary significance and are undoubtedly individual 
variations. In the face, the features worthy of remark are the primitive, 
guttered lowet Ixjrders of the nasal ajK'rture, the very small develo|> 
ment ol the nas;il spine, and the excessive alveolar prognathism. The 
malars jut forward but are not unduly large. The siiborbital fossae 
are shallow, as in many .Mongoloids. .All ol the teeth are in pKice, excej)i 
one incisor (lost p<isi-mortem). They constitute the really distinctive 
feature of the skull in their very large size. The molars are individually 
much larger than those ol Piltdown. Heidelberg. Ehringsdorf. Spy 1 
and 11. Krapina (Neanderthaloids), and the .Aurignacian man of Combe 

Jmks, Pleistocrne Man in Minnrsota. Thit volume contains the fullest possihle infonna- 
tion upon the circumstances of the find, logriher with a report on the geologv- of the rcKiort 
in Pleistocene limes. The study of the skeleton by Professor |enks is a model of complete and 
competent desaiption and analysis. 


407 


fossil ancestors and collaterals 

Capelle. Tlie third molars are larger than the seconds, and die molar 
paitcnis are some^diai primitive and marked hy extensive urinkUng of 
[he eroun enamel surfaces, such a-s [re 4 ucntl> may he observed m the 
molars ol oranss and. rarely, in those ot man. Hie upper middle incisors 
are shoiel-sliapcd— a very common feature amons MotiKolouls and also 
observed in the incisors ol Sinanthropus and ol some Neandenbal spKi- 
mens. The posttTanial bones present no very remarUble features but 
are tho.se of au inunaiure, non-must uIai female svith somcu hat slender 



KEg. 59, MmnewJO lady. 

frame and relatively long forearms. The shaft flattenings of the femora 
and tihia (jrlaiymeria and platytnetnia) usual lu Mongoloids ate no 
present. Smiiire was about 15:> cm* (5 feel, I me i). 

.i^rtlfacts u-ith tlte Minnestita girl inclndecf a bone dagger some frag¬ 
ments of dam shell, a concl. sl.ell pemlant, ptaes ol 
a «-oll"s wtith. bird bones, and bits of antler. They look like the con 
terns of a primitive "medidne kit. 

Professor lenks concluded that the Minnesota girl was a prim tuc 

t oesi^iv rknp of evcjK ina Moiiso oid with closet 
fonn of Homo safne'isoi an early type 01 esoi' mg u h 

alHnilieswith Elskimos than with most .Asiatic Mongoloids or with .Mnc - 

Lean Intlians in general. 1 am not impressed with ° 

Kskimo resemhiances as contrasted with general,red 

aclers. Features of tlie Minnesota latiy that recall ^ 

races are pronounced alveolar prognathism and, es,>ecially, 

and morpliolo-ir ^1 < hnr^cters of the lon^ bones. 
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The Garden of Eden 

Pedants oF bygone generations were Fond of using up reams oF paper in 
learned arguments about tbe geographital situation of the Garden uF 
Ldeii, 1 remember reading one such eflort that purported to pro\e that 
the birtFiplacc of man was eiiiicr in Washington or Oregon. Some 
scieiuists oF the present day are na'nely interested in lota ting a iioologtcal 
Garden of Eden in t^diich man evolved from a loiver primate status. 
Instead of asserting that Atlam ivas made out of mud someuhcre in 
Asia, they claim that lie made himself out oF an ape or a tavsioid in 
central .Uia. Thus a religious dogma becomes metamorphosed into a 
supposedly scientific thesis. Suth statements and assumptions seem to 
imply that human evolution tvas a sort of miradc that could have hap¬ 
pened only onee and in a single place. pAohition is, on ttic contraryt a 
continuous process that operates at all times upon plants and animals 
all over the world. Of course, it is not to he supposed that every conti¬ 
nent has separately evolved man from its native primates, although a 
French anthropologist has propounded a theory that comes \ety near 
to such an assumption of an all-terrestrial human evolution. 

It is easy to eliminate certain continents From consideration as claim¬ 
ants to the honor of having produced man. Australia was cut off from 
the Asiatic land mass in ancient geological times and has no native mam¬ 
mals, with the exception of the lowly monoti ernes and the marsupials. 
In the absence of higher mammals and of any kind of primates (man 
being a fairly ment immigrant). Australia could hardly have been an 
area in w hich the process of hitman evolution was effected. The same is 
true of the neighboring great islaml of New Guinea. 

North and South America were probably not occupied by man belmc 
the end of the glacial perfod or the beginning of the recent period. Al¬ 
though North America in F.txene limes was the home of some of the 
earliest fossil lemuroids and tarsioids, the subsetpicnt evolution of pri¬ 
mates seems not to have proceeded fjcyond the Ciebidae or American 
monkeys, unless one is gullible enough to accept ilie talc of excrenicntal 
anthropoids of Venezuela (cF. pp. 50-21). Ucking such credulity, we may 
dismiss the New World front serious consideration. 

Europe was an f)ld World seat of fossil lemuroids and tarsiokls in 
Eocene times. In the Miocene period, the Dryopithecus family of great 
anihroiioids inhabited the southern /out of the continent, and fossil 
monkeys lived cheek by jowl vvith tlicir primate relatives of loftier status. 
In the Pleistocene period, we are confronted by the Dawn lady of 
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Piltdown, the Heidelberg man, the whole assemblage of Neandcrthalers, 
as well as the more modern types of fossil human beings. In short, Europe 
seems to bulk as large in primate evolution and in prehistory as in cul¬ 
tural evolution and history. 

But we must not forget that objects dug up in our own backyard do 
not prove that the unexcavated gardens ol our neighlx)rs are sterile or 
even less treasure-laden. The soil of Euro|>e has been turned over by the 
hand of man more thoroughly than that of any other continent. 
Furthermore, there are probably ten archaeologically-instructed or 
scientifically-minded persons sitting on the edge of every promising 
gravel pit in Europe for one such comijetent obserser in the .Americas, 
and a thousand lor e.ich discerning scrutinizer of .\siauc or .African fos¬ 
sil beds. Mute, inglorious Pithecanthropi .ire far less likely to blush un¬ 
seen in Euro|H* than anywhere else, and Dawn Ladies do not waste their 
sweetness on the desert air of England. France, or any other of the gre.it 
centers of European science and culture. European scientists, like vul¬ 
tures. poise aloft ready to drop u|K3n any carcass of ancient man dis¬ 
cernible to their far-sighted vision. When one is found, they cert.iin y 
-perch upon his bare back bone and pick Ins eyes out one by one. 

Africa and .Asia liave scarcely begun to yield up the fossil prehuman 
and human remains that must lie concealed in dieir geological deposits. 
Botli of these continents hold out richer promises than Eurojje for the 
student of primate evolution. This is principally because most of the 
primates, from the lowest to the highest, are at home today in .Asia or 
Africa. Man presumably evolved, like the rest of the primates, in a 
tropical forest area, unic-ss we suppose that he was forcc-d to the ground 

by having the trees die under him. , r 

In the Lower and Middle Miocene periods, generalized forms ol 
anthroijoid apes of the Dryopitliecus family extended from southeastern 
Asia westward along the Mediterranean zone as far as France, and in 
North Africa probably south to the farther margin of the pre^sent tropical 
forest area. During the Lpi>cr Miocene period, there is some evidence 
that temperature droppcxl and more or less desert conditions prevaded 
over the Iranian plateau and possibly over a part of North Africa. The 
African anthro,>oids were cut of! from their oriental relatives. It seems 
probable that at this time some of the more progressive apes took to 
the ground in Africa, others in southeastern .Asia, possibly still others 
in Europe. In short, the probable cradle of humanity, the site of our 
prehuman ancestors* first ventures on the ground, is not some sing e 
hallowed s|>ol or limited Garden of Eden. I>ut the whole bro.id area 
througli which the progressive great apes ranged. A terrestrial habitat 
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and an upright bij)cd gait were not God-given attributes of a single 
Adam and Eve among the great anthropoids. It is difficult to avoid the 
conclusion that, of the diverse families and genera of giant anthropoids 
developed in the Miocene period, several may have taken to the ground 
in different areas and at various times. Some of these attained a semi¬ 
human status, and some achieved complete humanity; some have sur¬ 
vived to the present day, and some have fallen by the wayside. Evolution 
operates not u|xm one single line and one single species, but upon multi¬ 
ple lines, some converging and some diverging, and upon large groups 
of animals. Nor is this process restricted to a single continent. 

If the finds of fossil man hitherto brought to light mean anything at 
all, they mean that nature has conducted many and varied experiments 
upon the higher primates, resulting in several lines of human descent, 
all of which probably issued from a generali/ed and progressive family 
of giant anthropoids not earlier than the MicKene period. 

Making a Family Tree 

Figure 60 is my present idea of the family tree of man and the pri¬ 
mates. It does not resemble very closely any tree one sees out-of-doors, 
perhaps because it is not a botanical tree but a zcxrlogical tree. It shows 
the primate trunk rising from the Cretaceous zone. .Alongside, and 
obviously springing from the same rcxrts. is the trunk of the Insectivora. 
During the Eocene period, we see the limb giving rise to the modern 
lemurs—the lorises, galagos, and true lemurs—springing off from the 
lemuroid trunk. The Etxene family of the .Adapidae may have been 
ancestral to the living lemurs. The extinct .American family, the No- 
tharctidae, is represented by the broken stump of a branch. .A similar 
lopped-off branch represents the extinct .American tarsioids. Here also 
diverges the limb leading to the modern Earsius. From this tarsioid- 
lemuroid EcKcne trunk, and [xissibly from a family closely allied to the 
Eexene Notharctidae, the New World platyrrhine monkeys diverged 
but perhaps reached the monkey status only in the Oligcxrene period. In 
the tapper EcKene or I.ower Oligocene, the ancestors of the modern Old 
World monkey diverged from the tarsioid stern, and, in the Lower Oli* 
gexene, we find the first small anthro{x)id, Propliopithccus, standing very 
close to the branch leading to the mtxlern gibimns and. perhaps, at the 
very base of that branch. In the Micxene period the giant anthro|ioid 
stexk, common ancestors of the existing great apes and man, came into 
fjeing. From this Dryopithccus trunk there diverged, in the Miocene 
period, first, the branch that leads to the modern great apes. The orang 









Fig. fiO. Family tree o! the primates. 
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separated from the anthropoid stem considerably before the chimpanzee 
and gorilla became differentiated from the common great ape stock and 
from each other. The Australopithecinae, fossil man-apes from South 
Africa, certainly emerged from the anthropoid-humanoid trunk later 
than did the contem|X)rary apes and pursued an evolutionary course 
that took them nearer to the precursors of man and the earliest human 
forms, in spite of which they became extinct before mid-Pleistocene 
times. 

I do not think that the Pithecanthropiis-Sinanthropus-.Xeanderihal 
stock belongs on the main line of human development that produced 
the basic Whites. Negroids, and Mongoloids. 1 have therefore diverted 
the Pithecanthropus branch from the Homo sapiens trunk in the Plio¬ 
cene period. The main line of Pithecanthropus evolution leads, it seems 
to me. through Solo and Wadjak to the .Australians, the latter, however, 
adulterated by a Negritoid strain (a result of absorbing the Tasmanoid 
stock). Through the Sinanthropus divergence from the Pithecanthropus 
branch, evolution produces the Neanderihaloids, forking into the ill- 
fated conservative type that became extinct in Europe before the end 
of the Pleistocene, and the progressive type, which probably sent off a 
minor shoot to fasten itself upon and grow into the Homo sapiens main 
stem. This main trunk of human development has at its base Eoanthro- 
pus (tJic Piltdown man), and in direct line of descent in the later Pleisto¬ 
cene, Swanscombe. Galley Hill, and the Aurignacian man of Combe 
Capelle. I think that there is little doubt of a minor Neanderthaloid 
strain s entering into this basic White stock. We know very little as yet 
about Afritanthropiis. but I have brought his branch, leading to Rho 
desian man. Florisbad man. and ultimately to Ikwkop and the Rotten- 
tots, off from the main trunk before ilie Eoamliropus stage and at a level 
corresponding to that of the Pithecanthropus fission. This African se 
cession follows the ideas of C»ailoway and, with rc*spect to ifie particu¬ 
larly Boskopoid and |>seudo-Australoid origin of the Hottentots, those 
of Broom. 

1 agree ^%ith Dart that no acceptable ancestor of the Negro h.is Ijeeii 
found among the fossil men of .Africa, and so I have represented a hy¬ 
pothetical Negroidal branch separating from the Eoanthropiis main- 
stem, which in Africa flow'ers into the Negrillos or Ck)ngo pygmies, and, 
by mixing with the Boskojx)id stock, produces the Bushman. In its 
.Asiatic extension, it becomes the Oceanic Negritoes and, !>> a slight 
Australoid infusion, the (Xeanic Negroids—-Papuans and Melanesians. 
Since I am also unalile to derive the Mongedoids from any known fossil 
strain (Weidenreich to the contrary, notwithstanding). I have repre- 
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scnied the proto-Mongoloids as separating from the Eoanthropus main- 
stem at about the same time as did the ancestral Negroids. 

This genealogical tree is peculiar because some of its branches, instead 
of extending upward to the light and leafing and flowering in decent 
botanical fashion, parasitically entwine themselves with other branches 
and grow into them. New evidence in the following addendum suggests 
that the family tree already needs revision. 

Some years ago, in a public lecture on fossil man. I dismissed the whole 
subject of genealogical trees of man and the primates with the remark 
that the poet was correct in his obser\ation that “only God can make a 
tree.” This quip elicited more of approbation than any of my own 
attempts at primate arboriculture have ever received or are likely to get. 
However, anyone who writes a book on human evolution has to try. 
The reader is begged not to take the efforts too seriously. 

Addendum 

Pithecofithropus II {PitheennthTopus robustus W^eidenreich) consists 
of most of the |>osierior half of a skull, including the hinder part of the 
base, and the lower part of the upper jaw (maxilla) with all of the teeth 
in place except the incisors and the last two molars on the left side. The 
unfortunate owner of this skull apparently had his brain-case and face 
crushed and caved in by one or more violent blows. Cracks, dislocations, 
and the telescoping of certain bones into wrong |X)sitions are evident. 
The injuries must have occurred before the flesh deconqjosed, because 
the broken Ixmes have been fixed in unnatural relationships by fossili- 
zation. Weidenreich has recently restored the skull from the casts of the 
fragments, since the original is at present inaccessible. 

The skull is much larger than the two earlier Pithecanthropus speci¬ 
mens. For example, its greatest breadth is 158 mm. as against 135 mm. 
in Skull If, according to Weidenreich. The length of the portion remain¬ 
ing is also considerably more than that of Skull II. but the skull vault 
was very low*, quite apart from any crushing. The height of Skull IV 
from basion to vertex is only 102 mm., as against about 105 mm. in the 
much smaller Skull II. The breadth-height index is 64.6 in the former 
and 77.8 in the latter. The occiput is lower, less curved, more sharply 
angled, and jxmesses a flatter nuchal plane than that of any other fossil 
human skull except Skull X of the later Javanese Solo series. In Pithe^ 
canthropus IV the predominance of the breadth of the skull across the 
base over its breadth higher up in the parietal region is greater than in 
any other Pithecanthropus or Sinanthropus specimen and gives the skull 
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an almost triangular appearance when viewed from the rear. This is an 
excessively apelike feature. 

Running from front to back in the parietal region (the frontal l>one 
is missing) is a continuous kecl-likc sagittal crest, accentuated by a de¬ 
pression on each side and by a chain of knob-like thickened areas which 
comprise its hinder {)ortion. This sagittal crest is unlike that of the great 
apes because it does not sersc for the attachment of the temporal muscles. 
These chewing muscles do not reach the mid line of the skull. Weiden- 
reich states that this knobby sagittal crest is quite unlike that found in 
other Pithecanthropus or Sinanthropus skulls. The occipital torus is 
an enormous bulge that encircles the occipital bone from one supra- 
masioid area to the other, separated from the upper plane of the occipital 
l)one by a deep sulcus or furrow and from the nuchal plane (where the 
neck muscles .arc attached) by a sharp line (linea nuchae superior). The 
muscular impressions of the nuchal plane are well marked. These fea¬ 
tures arc far more prominent than the corres|K>nding jiarts of Pithe¬ 
canthropus II. The mastoid pr<KC*ss is very large as in modern man, hut 
is bent so that the tip turns sharply inward—a primitive feature. The 
auditory meatus is a vertically directed oval as in modern man, not 
rounded as in most Pithecanthropus and Sinanthropus specimens and 
in apes. The glenoid fossa (which receives the condyle of the jaw) is 
deep and narrow with no indication of the articular eminence found 
in modern man, but no postglenoid process as in aj>es. There is, rather, 
a well-developed jxjstglenoid crest as in modern man. 

The palate is somewhat rc*duced in size by crushing, but it is by far 
the largest ever found in man. It has a smcxrth r(K)f. as conirasied with 
the ridges and furrows found in other fossil and recent men. The height 
of the alveolar iKrrders which lodge the teeth is excc*ssive; this upper 
jaw was deep and prcitrusive. The lower border of the nasal aperture 
is primitive and there is no well-develoj)ed nasal spine. The width of 
the nasal aperture (reconstructed) is .S6 mm., a dimension exceeding 
that of all other fossil skulls and approaching the maximum found in 
nicxlcrn broad-nosed men. 

The teeth of Pithecanthropus IV are much worn but show human 
characteristics. The canine is one of the trvo or three largest ever found 
in fossil men, but is small in comparison with anthropoid teeth. It 
projects downward beyond the level of the premolar and is separated 
from the lateral incisor (or rather its socket) by a diastema or gap that 
is so far unique in man. but characteristic of apes whose canines inter- 
lock. This diastema measures 6.2 mm. on the left side and exceeds the 
average width of the similar gap found in anthropoid apes. 
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VVeiderltekli made a pio\ isional recoiistrijciion of ifiis Pitlurcan^ 
throl^Hs /F' skull which gives it a leiigtli'breadth index of 79.3—almost 
hradiycephalic. Because of the missing anterior parts, tliis reconstruct 
tion is provisional and speculative. The occipital foramen, or foramen 
magnum, occupies the same central position in the skull base as in 
modern manr it is not far back as in apes. The restored maxlllo-alveoJar 
length (external length of paiaie) is min.t unre^iored it is 75 min. 
Even this latter dimertsion exceeds all previous records for man—fossil 
or recent. The restored breatirb is 94 mni., that of the compressed bone 
78 mm. .4iny conservative estimate of tbe actual breadtJi (say 89 mm.) 
rvoiitd still establiisli a new liigh for man. This palate is much larger 
than that of the Rhodesian man. the previous record'hnlder. It was 
long relative to its breadth (dolichuranic). A peculiarly anthropoid 
feature of the temporal lx>iie of this specirnen is that its scjuania (ihe 
sheM-like upper part that articulates with the parietal) docs not extend 
straight fore-and-aft .as in all other men: its anterior end is turned in¬ 
ward as iti a[jes, thus accentuating ilie poslorbital constriction or pinch¬ 
ing of the skull in the tempiral area. 11 this feature is riglitly consiracted, 
it is unit|ite in Fossil man. 

Weidemeich now believes that the differences bettveen Pilhecan- 
thro^iis /I'and previously found Plthetanihropiis specimens are greater 
than can be explained on the assumption that Skulls I and [I are female 
and Skull IV'' is male. .^Vs a result of fiirilier new discoveries that indicate 
a gigantic strain of ancient man, this eminent authority proposes to 
assign to Skull IV'^ the name PifheauitltTOfMis rohiistiis. He considers it 
a somewhat more primitive though closely allied form lo the Pithe¬ 
canthropus specimens previously found. 

CrCA.\TIC-JAWF.D JAVAXE.SE 

In 1939 von Koenigstvald obtained the fragment of a lower jaiv with 
two iiiobis from the "iower Pkistoccue" of Sangiran, near Solo, Central 
Java, and in I9M another fragruent of an extremely heavy lower jaw 
with the first molar and Iwith preinolars. He consiciered iheni as prob¬ 
ably female and male specimens, respectively, of a neev type of hissil 
man (Meg^ittihropm palafiojaufttitais). VVeidenreich lias notv described 
and di.stussed these .spLxirnens from casts sent to him, since von Koeiiigs- 
wald in Java has been unable to publish the new finds.** 

We may deal hrst with the heavier 1941 mandible, since Weidenreicfi 
is doubtful whether to refer the 1939 mandible to man or to ape. The 

«Wetdenfeicli, C.i^nt Fjitly .Uofj, pp. Thu mriiiciKraph inctut1» abo 
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1911 specimen comisis of a fragment of the right side of the body, with 
the two premolars and tlie hrst molar in place and with the socket of 
the canine present in part. The base of the mandible is preserved on 
the right side from about the symphysis to the level of the first molar. 
Tile alveolar portion is mostly broken away. The niandible U huge 
and of an unbeUevabk diickness. It shovvs an average thickness of 
26.6 mm., which surpasses that of all known men and apes. VVeiden- 
reicb explaim that large male gorillas surpass the thickness of the 
Megaiithropus mandible at the level of the symphysis (the front of the 
jaw where the two halves are joined together) and at the level just be- 
loiv the molar teeth* However, the gorilla mandibles thin to much lesser 
dimensions toward the lowxT rim of the jaw, w^hereas tlie mantlible 
of Meganthropus is almost uniformly thick. Sinandiropti.s mandibles 
are only SW per cent of the thickness of the Meganthropus specimens, 
Xeandcttlial mandibles about the same, and the Heidelberg jaw, thick¬ 
est human mandible heretofore known, attains 69.6 per cent of the 
thickness of the Javanese specimen. 

In spite of its vast sixe and tJiickness, the jaw has certain typitally 
Imman characteristics. The canine (as sliotvn from its socket) w^as small, 
tvith a narrow, compressed root: the premolars are bicuspid: ihe dental 
arch shows a w'idely curved pjirabola with divergent side rows and no 
sharp angle ntt the cxinines: prognathism is only moderate; the inside 
of the symphysis shows a shallow^ genioglossal fossa, the beginning of a 
mental spine, and a battened basal plate (instead of the simian shelf). 
Simian peculiarities include complete absence of the chin, arrangemem 
of the j>retnolars and molars in a straight row. and a peculiar position 
of the digastric fossa paralleled so far in but one specimen of a fossil 
ape {Dryopithecus fotitani). In the symphysial region the lower rim ol 
the mandible is markedly arched—a feature called the incisura sub* 
mentalis, sUghdy indicated in Sinanthropus jaw's and more clearly in 
the Heidelberg or Mauer mandible. 

Both the premolar and molar teeth of this Megaiuhropiis specimen 
are considerably larger than those of any human fossil heretofore known, 
but they are dennitely human in conformation. Weidenreicii has ex¬ 
amined and rejec ted the suggestion that this iatv is patholf>girally thick¬ 
ened. The size of the teeth and the symmetrical developinem of the 
bone probably nilc out the pc^sibility of acromegaly or arty oihcf 
diseased coitdition. 

AJegrtjr(/iropijJ is tlic name tacked on this jaw by von Kocnigswald. 
and Weidenreicii retains it (although he rightly remarks that 
thropiis would be etymologically more correct). 
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The 1939 Sangiran mandible, considered by von Koenigswald to 
belong to a female Megantliropiis. tvill have to go back iino° lie fossil 
cupboard until the original can be examined because of its incomplete¬ 
ness (panitularly in the premolar and canine region) and because of 
the uncertainty of iudgnienis based only on a cast’The bone and teeth 
arc larger than those of Pithecanthropus. Mandible B, but much smaller 
than those of Meganthropus—even smaller than tvould be expected of 
a female of this type. M far as can be seen, the jaw combines human 
and simian peculiarities: there is hut slight prognathisnu moderate 
angling of the dental arch at the canine, high horitontal mental foramen. 
However, the defective symphysis recaib that of an ape and it carmoi 
be ascertained from the cast wiietlier the canine and incisor teeth were 
simian or humanoid. 

Let us defer the discussion of the status of ^[esanttlropU 5 until wt 
have dealt tritli the giant teeth that son Koenigsn-aid bought in a South 
Chinese diiigstore. 


GlfiANTOIMTHECUS, THE XOXR nRircSTORE GIANT 

Between 1935 and 1939. ion Roenigswald bought various fossils in 
Chinese apothecary shops, among them itiree lectii front a Hong Kong 
establishment. From the associated fossils bought at the same time 
(molars of Slegotlon, tapir, and orang-utan) iiiitl from the fact that the 
roots are broken off and tlie pulp rarities show traces of a yellow matrix; 
these Giganlojnthecui teeth are ihouglil to have originated in the "yel’ 
low deposits" of the caves of Sooth China, which may belong to the 
Middle Pleistocene or possibly to the Lower Pleistocene. Von Koenigs- 
wald idcntifitd some of the drugstore specimens as teeth of a large oraiig. 
but one of them, a right lower third molar, could not be assigned to 
any prmiale known to him. Hence he named it Gigmi/ofcitftecMs blacki 

Sinanthropti,s, the fossil m.in 
ol China). In addition to the original specimen (the holotype), tliere is 
a left lower third molar and an upper molar, all atiribiitable to the same 
form of animal, a giant hominid (according to Weidenreich) 

The three Giganlopithecus teeth exceed all known anthropoid and 
human teeth in length, breadth, and height. For example, the lengths 
of die crowns of the right and left third lower molars of Giganiopitheciis 
are 22 mm. and 22.3 mm., respectively. The maximum value for apes 
occurs in Hrfoptihccus gigmuicHi with 19.2 mm., and in fossil man in 
PithecmUhmpH,, .Vfandibic B. with M.5 mm. Recent man averages in 
this dimension (crown length of tower third molars) 10.7 mm., and ihe 
chimpanree 12..3 mm. F.vcn the greal fossil South African apes fail to 
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appmach Giganiopithetus: Fttrunthroj^ii^ robustriis, 16-2 mm.l Plt^sian- 
ihropiiS iramvaa!trusts, mm. If ihe maiis of the crow n of the upper 

molar of Gigantopitliecus be calculated by imiUiplyiog height by lengLh 
by breadthp it is about 4170 cu. lum.* as against 926 cii. mm., the average 
for modern 111 ^ 11 . and 1526 cu. mm. tiie niaxiinum. 1 he thiid lo’iver 
molars of Gigantopithecus have a mass abnosL six times larger than 
iliose of average modern man and tliree times larger than the biggest 
teeth of anthropoids or fossil man. 

Only one of the third lower molars of (itgaiuopithecus Is suIlkientW 
Linivorn to permit a study of the details of cusp pattern. It has the 
Dvyopithecus iiatiein common to anthropoids and [uimitive men: 
three main cusps on the outside (buccal) and two main tusjjs on the 
inside (lingual), with a small sixth cusp jammed in at the back. How¬ 
ever, there is an additional small cusp bettveen the two main tinguntl 
or inside cusps. This additional middle inner cusp is present hi Imih 
Unver molars of Gigantopithecus and is said to be relatively rrc(|uent 
in the orang-utan. The cas|>s differ from tfiose of the gorilla in having 
neither higfi nor steep cones, and in not being Isolated and separated 
from each other by ivide interstices. They differ similarly from the molar 
cusps of the chimpaiijfce, an<l diverge frs>m tliose of the orarig in not 
fusing into one shallow liasin with their tips reduced to slightly ele¬ 
vated points at the nmrgins. T[ie Crigantopithecus cusps raihei con form 
to the horn in id type of Sinanthropus and of certain Neanderthal molars 
in appearing as broad-iiased tubercles wnth gently declining slopes, sepa¬ 
rated at their bases by deep narrow^ giooves. 1 he wrinkles of the cusps 
are typically human, fewer titan in the orang, hut individually larger. 

Another peculiarity of the Giganiopithetus lower molars is that the 
anterior breadth of the crown (trigonid) is much greater than the jxis- 
terior breadth (talonid). This excess of anterior breadth occurs in all 
tile ainhtopoid apes, but in man the breadth of the talonid is usually 
only a little less titan that of the irigoilid- 

AI though the absolute height of Gigan topi thee us lower molar crowns 
exceeds that of all liv'ing or fossil men and apes, ilie height reiati\e to 
length ii less than that found in inodein man and only slightly greater 
than in anthro|x>id apes. 

^Vcidenreicfl discus.ses in great detail the relationship of ,all features 
of the Gigantopitliecus teeth to those of aiuhtopoid apes and man, h>s- 
sil and living. He concludes that, apart from size, the Hong Kong drug¬ 
store teeth show a striking combination of primitive and advanced 
characters. The most remarkable feature is the great length of the third 
lower molars and tlie pronounced preponderance of uigonid breadth 
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over talonid breadilu In hIJ other hoininids with the exception of Pilhe- 
canthrolius^ Mniidihle B (he says), the third lotrer molar is reduced, es¬ 
pecially in length* and cliiefiy at tlie expense of the talonid, U'eidenrdcli 
diinks that the teeth indicate a closer relationship of Giganiopithectis 
to Pithecanthropus than to Sinanthropus. 

One must admire the courage of Professor Weidenreich in his essay 
to reconstruct the size of all the teeth* of the mandible, of the whole face, 
and even of the bra in-case of GigatilopiUiecus. He has but three straws 
with which to make all of the hricksof this gigantic edirice. Based upon 
the absolute size of the three Gigantopitheem molars and the ratios 
observed in other forms of apes and fossil men* the results indicate a 
mandible about double the size of that of modern man—about ISO mm. 
long* 55 innu high at the molar level and 34 mm. thick at the same level. 
This would be about 75 per cent higher and 100 per cent thicker than 
the average mandible of ino<iern man. The bicoiidylar breadth of the 
Gigan topi thee us. however* could hardly have been more than 170 mm., 
as against 150 mm. for Megamhropus and 120 mm. for the average ol 
mfxlern man. Weidenreich thinks tfiat Gigan topi thee us may liave had 
a total facial height of about 225 mm., as against about 175 mm. for 
Megandtropus. The former figure is almost uvice the average of modern 
man. Nevertheless, Weidenreich thinks that the capacity of the Gigatitcj- 
pithecus brain case could not liave been more than 800 to 900 cct if it 
reached that figure. The walls of the skull must have been very thick, 
since Pithecanthropus robustus witJi a mucli smaller skull has about 
twice the thickness of modern man. There must have been enonnouv 
frontal and occipital tori* but probably no sagittal crest for the attach^ 
ment of the temporal intiscles. such as is found in male gorillas and 
orangs. However, tlie sort of sagittal elevation found in Piihecmithropm 
robusttis may have been present. Anyhow. Weidenreich thinks that 
Gigantopithetus certainly had a skull far exceeding in size that of the 
largest male gorilla ever recorded. 

Even he tpiails at an attempt to estimate the stature of this giant 
Jiominid from thiee odd teeth* (Jn the basjs of the position of the 
foramen magnum in Pithetanihropus robvstus and in Sinanthropus 
speciineiis, ttygethei with the features of the Sinaniliropus femur, lie 
thinks that Gignmopitliccus probably was erect in postinc. One of the 
femora attributed to Pithecanthropus by Dubois belongs to an individual 
atioui 178 cm. in height (5 feet* lOi/s inches). The original Triiiil feinui 
corresponds to a stature of IGS cm. (5 feet. 614 inches) or thereabouLs. 
.Sinanthropus was shorter. 156 cm. (5 feet* ly. inches.) On the basis of 
the relationship in size of a giant fossil lemur (AJegn/tfilflpis) tO’ a living 
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du^irf lemur \Ath the same lot:oniotor habits {Nycticebus), it would 
appear that teeth duiible tlie size of tlu«e oF modern man tvould not 
necessarily imply legs lAvice as long. Gigaiitopithecus may have liad 
(inly slightly longer and stronger leg bones than occur in nuxlcrn man. 

Weidenreich's tentative pfiylogenetic suggestion is that the giant .an¬ 
cestral hominids may have been located in South China^ or. carlieTt in 
India. He thinks that a straight line development may have taken place 
from Gigantopithecus to Mega nth top us, to Piihccanihropus robustus. 
to Pithecanthropus erectus, to Homo solocnsis. to Wadjak Man, to the 
modern .Australian. He also thinks it possible that some gigantic an- 
cestral form may connect Sinanthropus with Gigantopiiltecus, althotigh 
none has been discovered up to now. 

The present writer, although profoundly impressed by Weidenreich s 
skill, erudition, and painstaking methods of research, is not convinced 
that the present state of the knowledge of iKlontology enables anyone 
to assign the molars of Gigan top ith ecus either to an ape or to a man 
tvith absolute certainty. The criteria of differentiation are not well 
enough established. CJn the whole, it seems more likely that Weideii- 
reich is right tlian tvrong. especially in view of the Meganthropiis teeth 
and mandible, wltich are almost unquestionably human. I am dis- 
postal to accept Meganthropus according to Weidenretch's specifications, 
hut to keep the niauct of Giganiopiihecus in suspeirse until further 
finds confirm the Weidetireitli hypothesis of his humanity or refute it. 

In the succeeding ptirtions o£ this book dealing u’ith v^irious types of 
fossil men and with the general question of man s ancestry, the Megan- 
thropuS'Gigan top ith ecus t|tiestion ivill receive no further discussion, 
"Phe reason for tJiis ts that W^eidenreicli s monograph (Girtut /uirfy Aiu/i 
from Java and Sottth China) has been published too late to permit its 
utilization {?assirji in a work already set by the printer. 1 he reader should 
bear tn mind, iiowever. that in the family tree of man (Fig. 61. p. 413) 
the common trunk of Pithecanthropus-Sinanthropus may well be repre¬ 
sented by giant fossil hominids of whom Meganthropus is a more ad¬ 
vanced representative and Gigantopiihecus a putatively earlier ancescral 
lonn. 
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Part V. Heredity and Race 


The oj Genetics 

You arc an animalp a venebraie. a mamma], a primate, and a man 
because of your individual heredity—and for no other reason, tdieiher 
you like it or not. Further more, the peculiar com f) in a i ion ol pliysical 
leatures that makes you retoj^ni^aijle to your at! plain lances is lai^c^y 
the result of the par titular and probably unicpie assortment of iieiedU 
lary factors that came togctiier in the feriiii/cd cell from ivliich you 
developed. Half of these hereditary cfiaiacters came frtJtn tfie ^;crm cells 
of your fatlier and half from those of your mother. Tliese units of im 
hciitance are called genes. Many iliousands of ttiern are irnolved in 
the determination of the gross and line variations of youi external and 
internal anatomy, yoiir physiological cap.'dnlities and disalnlitics, your 
mental equipment, and nearly everything else that goes into the make up 
of your coriioreal and spiritual personality. 

The genes, so small as to be invisible tinder tJie nio.si fjowertul micro- 
scxrpe, are not the cliaraciers tftemselves, but only die determiners of 
their earlier or later development and their uhiniiue form and nature. 
These genes are found in ihe nuclei ot the germ tells, apparently ar^ 
ranged In stated order on th readd ike chromosomes, which can be seen 
under die iiiicToscope, The chromosomes wctir in pairs, the number of 
which h ordinarily fixed for every animal and plant species. Human 
beings have 24 pairs of chromosomes or 4S m all. Each pair of chromo- 
M 31 UCS, with die genes strung on it like beads, presents alternate possi¬ 
bilities of the ultimate form determined by the inheritance units. Thus, 
if ihe third couple of beads on a pair of these strings determines whether 
your hair is straight or wavy, the gene on one chromosome might be that 
for one type of hair and its mate on the other string tliat for tJie other 
hair form. Actually, the situation is more complicated than tfiat, because 
it is probable that more than two factors or genes are involved in the 
determination of hair form. In any event, whetlicr your hair is straight 
nr curly depends upon what genes for hair form you have had m your 
chromosomes. All of your genes might be ^'curly," or all might be 
^■straight;’ or you might have some of each, in which case the form of 
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your hair would dejiend upon the prevailing of one kind of gene over 
Its alternate, or allele. That is called dominance. 

The growth of body cells occurs by division or mitosis. Within each 
cel IS a more or less spherical nucleus. Inside the nucleus are masses 
of long coiled threads, made of stuff called chromatin, because it can 
be colored or stained by certain dyes. When the cell is going to start 
the process of division, these coiled threads become thicker and it can 
be seen that each is really double, having been split longitudinally. They 
thicken and shorten, becoming sausage-shaped. V-shaped, or rod-like. 
I hey are now called chromosomes and are arranged in rairs on the 
t^uatonal disk of the global nucleus. In the meantime, at each pole of 
this liollow globe there is a small body called a centrosome. having mi- 
^ated thither after the division of a parent centrosome that was at one 
side of the nucleus during the resting phase of the cell. Between these 
polar centrosomes radiate very line fibres, so that the whole arrangement 
« spindle-shaped or like two cones with their apices at the poles and 
their bases meeting at the equatorial disk. These spindle fibr« now. in 
a manner of speaking, go fishing; for they draw to themselves half of 
each longitudinally divided chromosome, one of the identical halves 
going to one end. the other to the other. When the two halves have 

"‘iT ’ respective poles, the entire nuclei and the outer 

ce lilies divide. Thus two cells have grown out of one. and in each 
cell tlie nucleus contains the same number of pairs of chromosomes as 
in the origina . because every original chrotnosonie h.as been split longi- 
ludinally, half going to eadi daughter nucleus. 

Since every animal begins by the union of an egg cell of the mother 
and a sperm cell of the father, it is evident that there must be some way 
of reducing the number of cliromosonies in both egg cells and sperm cells 

0">er«ise. a fertilized egg cell would 
contain 18 pirs of chromosomes instead of the 21 pairs found in body 
cells. .Actually the germ cells mature by going through a reduction 
process. In the first phases of egg or sperm cell production, growth takes 

00 * 1 , in 'lie later stage, when penultimate 

nuclear division lakes place, each new cell gets only one of each cfiromo- 

some pair (instead of a longitudinal half of each chromosome that be 
comes a complete replica of the original). Consequently, the sperm cell 
that penetrates the eggcell has only one of each of the 2 f pairs ofehromo- 
somes and. similarly, the egg cell has only one of eacfi pair. However, 
his IS not generally a simple separation of whole chromosomes, as will 

bo!.?" ch corresponding single chromosomes 

from each parent match up. 
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After muliiplicaiions of the potential germ cell by ordinary mitosis, 
the chromosomes appear as slender coiled threads, and then the two 
chromosomes belonging to a pair become closely applied to each other 
—practically glued together throughout their lengths. This is called 
“synapsis"—a Greek word that simply means “joining together." After 
this intimate association the members of a chromosome pair pull apart 
again, but in so doing they may get one of their two pairs of wires 
crossed (for each chromosome consists of two longitudinal •strands— 
chromatids). Thus, when they separate, the end of one chromatid has 
become hitched to the end of a chromatid from the other chromosome, 
so that one of the two pairs of strands has swapped sections. The places 
where the strands of the two chromosomes have crossed are called 
"chiasmata"; singular, “chiasma" ("a crossing"). These crossings may 
affect only one of the two pairs of wires (chromatids) involved in the 
synapsis of the two chromosomes, or may involve Iwth pairs. It is after 
this separation, when the crossings arc still stuck together, that the fibre 
fishing-lines from tfic respective jxiles (centrosomes) hook one chromo¬ 
some apiece and pull them in to the op|x)site ends of the cells. As a 
matter of fact, tlie nature of the spindle fifjres is still uncertain, and it 
seems probable that the cfiroinos<imes are separated in three stages by 
different forces. After this reduction division in germ cell matination, 
another ordinary mitosis takes place, so that the unmatched ends of the 
two strands of each cfiroint>some resulting from a chiasma split away 
from the matched half of the chromosome. Thus, from the synapsis and 
a single cliiasma in the reduction division with a single suhscejuent 
mitosis, tliere are found in •! mature germ cells I chromosomes, 2 with 
crossovers and 2 without. Many cytologists, however, consider that the 
number of strands involved in a crossover is 8, 4 in each chromosome. 

The laws of inheritance, discovered by Mendel, postulate pairs of 
unit factors (genes) that determine the ultimate development of any 
bodily character. If a character is determined by a single pair of factors, 
the germ cells of the father contribute one factor of the pair of alleles 
and those of the mother the other. The factor from the paternal germ cell 
may l>e identical with that contributed by the maternal cell, in which 
case the offspring has a double dose. It the parents produce in their germ 
cells only contrasted factors of a pair, since each parent must contribute 
one of whatever kind he has, the offspring gets one of each kind. If one 
of the contrasted factors of a jrair prevails over the other and causes the 
development of its variation—say brown in eye color—at the expense 
of the variation carried by its mate—say blue in eye color the winning 
factor is said to be dominant (O), tlie losing, recessive (R). The op|X)sing 
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facioTs are carried distinct in the gernt plasm and do not Wend. Such a 
person is of ilic genetic composition DR (Iieterozygous) For that charac- 
itr. since he is tJic result of tJve union of opposing factors. Fie produces 
in his o^cn germ cells both D and R units in approximately equal iiuni- 
beis, hut only one or the other in a single germ cell. If a persem's germ 
cells produce only D Factors or R Factors, he is DI) or RR—homozygous, 

When persons prcKlucing, respectively, only D s and R’s in their''own 
genn cells mate, all oF tlietr ofFspring must be DR. When DR's mate, 
tlicir factors rccombiue according to the laivs of clrance. so that the F? 
{second filial) generation consists of the pro|x>riions 1 DI>. 2 DR, 1 RR. 
This is segregation in the F2 generation and is Mendel s First law ol 
heredity for characters coiurolled by a single pair of Factors. 

By similar chance combinations, the offspring of parents \sho are, re^ 
spectjscly, DD and 1>R arc expected to be 50 jx-r cent DD and .50 per 
cent DR, wlicreas matings DR x I< R gi\c 50 per cent l^R and of) per cent 
RR. I hese foinuibe are useful in testing the results of back crosses ol 
the FI (first filiaf) generation with pure (homozygons) parental stocks. 
Dominance is not necessarily presem in ciiaraciers determined Fjy a 
single pniir of factois (alleles), I or example, in shorthorn cattle, red 
crossed with white gives all ro.iii in FI, and in the F2 generation the 
offspring .lie in the ratio of I red, 2 roan, I white. I ims tlie heterozygme 
In ihe F2 generation sjiows no dominanec, but a blend. In roan hairs 
of both colors ,ire inierspersed. U the two factors or alleles are repie 
seiited by RR and rr ant! neither is dominant, evidently RR=;red, 
kr = and rr = whited 


in crouc& in rvhich lire char,icier conihination is determined hy two 
pairs or lattors that assort at raiidnin. tin- pioportimis oljtaincd hy seyf- 
rcgatiori in the k2 Keneration are iiiSiSt I when tirere is doniinsnee. Tfiat 
means that 9 offspring mit of fB will shoic both dominant features, S the 
coinhitiation of one ilominant with tiic rctessive. 3 the otJitr tiominant 
with the recessive, .and one both recessive features. Thus, it tf.c domi¬ 
nants were stratght and coarse hair and the retessives wavy and fine liair 
(a purely hypothetical example), the F2 geneialion slioiild yichl 9 
straight, coarse; 3 straight, line: B wavy, coarse: 1 tvavy, fine. It is easy 
enougli lo work out this kind ol fonmda hy symhols ami a cflecker 
boarti. Thus, il SS = homorygous straight and CC = lio.mHvgous cairsc. 
ss = homoiygous w-avy. and cc = hotm.iygous fine, and if the parents are 
SSCC X sscc. the FI (mssibilities would be Sfl, Sc, sC. and sc, i.roviding 
that either of the factors tor hair form could be contained in tlie same 
gamete (germ cell) with cither ol the factors for hair texture. In tire F2 
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geiieradtm^ ihe restiU is obtniricd hy tnttiDg up all oF the |x>ssib]e com- 
biiiauons of the mmings oF ilies<^ pairs of faciors in the zygote (fertilized 
ovum). 


sc 


Sc 


<c 


sc 


Similarly, tht F2 ratio in a cross involviitg three iridepciidciu pairs oF 
Factors is 27:9;9:y;3:3;Il; 1. I’lie expcTtation lor any number of pairs oF 
iuckpeiideitt Factors can be worked out in the same way. 

"I'lie cliaracter coml>ination in an aitimaf tliat is tite vistFjlc result ot 
its genetic eomprjsiiion is called a phenotype* The gene combination 
tliat causes tlie visible ciiiaraetei' comhination is the genotype. In crosses 
involving two independent pairs oF Factors with dominance, as in the 
hypottietical case givert above* there are 4 plieticnypes (in this case 
sti'aight<oar£e, sti’aightdine, u'avy-coarse, wavydine). However, the num¬ 
ber fjf phertatypes in a luo-factor cross may he Increased m 9 when 
ciorninance is larking in both pairs, or to 6 when dominance is lacking 
in one pair. Again, rhe number of phenotypes may be reduced tci 3 or 2 
because oF dtjjninaiice and various types of what the geneticists call 
episiasis. 7'his Greek word means a "stojiiping or ‘'stoppage, and it 
implies that a Factor of one fiair stops or masks lire expression of factors 
of another pair. Sudi a dominating Factor is said to Fie eptstatie to the 
Factor it masks, lint it may F>e recessive to its own allele, l lius, we have 
dominant and recessive epistasis and also duplicate dominant and re¬ 
cessive cpjstasjs-^all of whicti furnish severe hcadaclies to the geneticist 
attempting to make an analysis oF the results of a cross when he has tlie 
phenotypes but does not actually know the genotypes. 

If we examine the germ cells of Drosophila, a kind of Fruit Fly that 
is iFie favorite laboratory material for the experimemal geneticist, we 
find that the males can he distingtiished from the females by the fourth 
pair of chromosomes (there are 4 pairs of chromosomes in Drosophila). 
In the females^ both members of eacli pair of chroniostnnes look alike, 
but in the males* one of tlie lourtFi pir looks like tlie coiTesponding 
female pair, but the other has a hook on the end* Tliis latter is tfie V 
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chromosome, and the other is the X chromosome. The females have 
two X chromosomes and tlie males an X and a Y. These are the sex 
chromosomes, and they are found also in man. In the reduction division 
during the maturation of the sperm cells, some sperms get an X chromo¬ 
some and others a V. When the Y cell fertilizes an ovum, it unites with 
the female X chromosome to make a male (XY), hut when the X sperm 
cell fertilizes, the resulting XX combination produces a female. It has 
been proved that some bodily characters, known as sex-linked, arc car¬ 
ried on the X sex chromosome (and arc absent from the Y chromosome). 
Such characters usually appear only in the male and are recessive, for. 
if they were dominant, they w’ouid express themselves whether one or 
two doses were present, but the male has only one X chromosome, so that 
any recessive gene on it may show itself, w hereas the female with the two 
X chromosomes normally has the dominant character in one of them to 
offset the recessive in the other. Usually, in the sex-linked features, a 
male w'ho shows the condition w'ill not transmit it to his sons or his 
daughters, but the latter will pass it on to al3out half of their sons. (.Any 
textbook of genetics will show diagrams explaining this process. If the 
Y chromosome be designated as (), because it does not carry the charac¬ 
ter, and the X chromosomes as X dominant, and x recessive alleles of the 
character, the only individual nonnally showing it will be Ox—half of 
the males—since the other half w ill be OX and will have the dominant 
allele from their X chromosomes.) 

More than 20 sex-linked characters are known in man—most of them 
pathological or defective conditions, such as hemophilia and red-green 
color blindness. Unpleasant genes to have in one’s germ plasm are those 
known as “lethal, ’ l>ecause w'hen they appear in a homozygous condi¬ 
tion (a double dose), they cause the death of the individual, usually at 
an early stage ot development. In a heterozygous condition, they some 
times prcxiuce known abnormalities without killing. When lethals are 
sex-linked, they arc easy to spot, even when death cxcurs at an early 
stage, since only males fall victims, because they get the sex-linked re¬ 
cessive. Certain defects in man are suspected of being lethals when ho¬ 
mozygous. as. for example, a shortening of the fingers called brachy- 
phalangy. 

Instead of a single pair of genes, one on each chromosome, there may 
be 3 or 4, or a whole set, up to 11 or 12, that influence the development 
of a character one w'ay or another. These multiple genes arc probably 
loc'ated at one place on the chromosomes. But no single gamete (germ 
cell) can have more than one of these multiple alleles and no fertilized 
ovum (zygote) more than a pair (one on each cliromosome). In this case. 
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whichever pair of the alleles is present deiermincs the development of 
the character. In such cases, one allele may be dominant oyer all or 
some of the others. This dominant allele is symbolized by a capital letter. 
One allele is likely to be recessive to all the others, and that is noted by 
a small letter in italics; the rest in the series, which may be dominant 
over some, recessive to others, or even blending, receive the s;mic small 

letter with an appropriate superscript. 

One of the mmt im|xjrtant examples of heredity controlled by three 
alleles is the human blood groups. There are two antigens that may 
be present in human blood cells. These protein substances cause clot¬ 
ting or agglutination when they come into contact with the antilxxlies 
in the sera of bloods that do not tx)ssess them. If you have antigen A 
in your red cells, however, there is no antibody against A in your serum, 
but rather one against B, the second antigen. There are four blocxl 
groups; O.A.B. and AB. Group O has neither antigen, and group AB 
has Ijoth. The blood grou|)s are also found among the anthropoid ajx's 
and the monkeys (cf. page 46). l^t A represent the gene that produces 
antibody .A. flB the gene that produces B. and a the gene that produces 
no antibody at all. A and are both dominant over a, but neither 
over the other. The inheritance of the blood groups is then as follows, 
since no person has in his Unly cells more than a single pair of the three 
alleles: «a = Group O; .AA and A« = Group A: and «»/! = Group 

B; .AflB = Group .AB. From these |x>ssible combinations of alleles in 
parents, the blootl groups of the children may be worked out anil are of 
use in determining questions of paternity and in unscrambling babies 

whose identities have become mixed. 

Sex-influenced factors are those in which the dominance of one or an- 
other allele depends upon the sex of the individual in which the char¬ 
acter IS found. They arc not common in animals, and none has l)een 
found in plants. .A probable example of such sex-influenced characters 
is ordinary pattern baldness in man. From family histories, it ap|>ears 
probable that BB. the double dominant, causes baldness in l>oth sexes, 
but B6 makes the male bald but not the female, and bb causc*s baldnew 
in neither sex. Snyder states that in human beings any character that is 
much commoner in men than in women and is transmitted from a father 
to almui half of his sons is likely to be dependent upon sex-influenced 
factors. 

Sex-limited factors are those which are capaf)le of expression in one 
sex only. They are probably controlled by the sex hormones—secretions 
of the testis and the ovary. Secondary sexual charac ters are of this nature. 
Recent studies. es|>ecially of Drosophila, seem to show that the deterniina- 
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lion ol sex itsell is noi a simple mailer ol \\ chromosomes lor a female 
and \Y for a male. There seem lo be pratiitally no genes on ihe Y 
chromosome exccpi one for teriiliiy, bui ihe \ chromosome of Drosoph 
ila has a small region ihai contains a gene or genes that set sex develop 
meni going. This discovery was made by breaking up the X chromosome 
will] X-rays and studying ihe breeding of Drosophila in whom only frag¬ 
ments of one of the X chromosomes arc presem. Thus the locus or posi¬ 
tion of the genes for sex svas determined. Furihermore. it appears that 
the balance of the auiosomes (citromosomes other than X and Y) and the 
sex cliromosomes is also concerned in sex rlcicrminaiion. It is iliought 
that there are genes in all the chromosomes that make for masculinity 
or femininity. A Drosophila with the isvo ordinary X chromosomes, but 
with some extra autosontes (iltree of each set instead of two) is not a 
female but an intersex—a mixture of male and female pans. Given the 
ordinary combinations of the sex chromosomes lor tnale or female, an 
intersex or a supersex can be produccxl by o\erbalancing lo a greater or 
less degree with an excess or deficiency of autosomes. or even of sex 
chromosomes. .Apparently, the chromosomal balance initiates the de¬ 
velopment of the primary gonads, which then produce the sex hormones. 
Tht'se latter take care of sex determination from that [>oint on. Since 
f)oth birds and mammals show higher metalK)lic rales for the male than 
lor the female, it is possible that environmental changes affecting the 
meialxdic rale may upset the genic Iralance and condition sex deiermina- 
ihm. This seems to be fairly easy to accomplish in plants, but very difficult 
in vertebrates. In general, then, it appears that sex is determined fry 
Mendelian factors that arc. howexer, conditioned in their oj>eraiion fry 
an environmental complex. 

Characters that vary continuously, such as size, weight, and skin color, 
were formerly considered lilcnding and not subject to Mendelian lawsol 
inheritance. In such features, the FI generation shows offspring inter¬ 
mediate between the two jxireius and the F2 generation gradations from 
one p.arental extreme to the other. Such inheritance is now adequately 
explained by tlie multiple factor hypotht‘sis. xvhich assumes a large num¬ 
ber of pairs of factors that are cumulative and more or less equal in their 
cKecis. By testing the F2 generation, it is possible lo find out how many 
pairs ol factors are concerned, if there are enough offs|)ring availalrle. If 
one out ol ll> ol this generation is like each of the original parents, the 
number of pairs ol factors involved is 2; if one of b f, the pairs are il 
one of 256, the number of pairs is I: if one of 1,02-1. there arc 5 pairs ol 
factors. If there are 10 pairs of factors, only one of 1,018.576 individuals 
may be expected to reach the parental extreme, and Irolii there on, the 
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chances of gening individuals attaining the parental types are prac¬ 
tically infinitesimal. When F2 individuals go beyond the extremes of the 
original parental types, it is concluded that the parental types do not 
represent the full expression of the cumulative multiple factors. For ex¬ 
ample. they might be AaBBC'.CDd and aabBccdd. instead of AABBC- 
enn and aabbtedd. 

Since it is now beliesed that many, if not most, human characters of 
the more fundamental nature are inherited through multiple factors, 
the prospcTt of complete genetic analysis is not very favorable because 
of the im()ossibiliiy of experimentation and the inadeiiuate numbers 

of subjects of known genetic com|X)sition. 

One of the most im|Kiriant principles of Mendelian inheritance is 
the random assortment of f.actors. Such assortment can easily be tested 
bv luck-crossing an individual heterozygous tor all of the factors con¬ 
cerned with a pure recessive, when the hetero/ygotes differ from Imdi 
the pure dominants and the pure recessives of the parental generation in 
the appearance of the characters concerned. Fhus. if a lieiero/ygous fruit 
fly with gray luxly and red eyes is crossed with a recessive parent with 
black iKKly and sepia eyes, the offspring are of four types—all of the 
|K)ssible combinations of Inxly color and eye color, and all in eipial pro 
|X 3 rtions. This is a prixit of random assortment. It is also an indication 
that the geiu^s for bo<ly color and eye color must be on different cliromo- 
sonies: otherwise they would stick together-wherever the chromosome 
went, each pair on it would go. If a heterozygous fruit fly with gray IxkU 
and long wings is crossed with a recessive with black l>ody and vestigial 
wings, instead of all four jwssible combinations there appear only bl u k- 
iKKiicxI flies with long wings and gray-bodied flies with vestigial wings. 
Such factors are linked, and it is inferred that linked pairs of factors are 
on the same chromosome and that each chromosome includes a linkage 
group. However, wficn linked factors are crossed, they do not stay com¬ 
pletely linked: a minor percentage crosses over. The implication is that 
one of the two pairs of strands of homologous chromosomes has exchanged 
parts for a certain portion of their lengths. Between any two pairs of fac¬ 
tors the percentage of crossovers always remains constant and is different 
from the crossover percentage for any other two pairs of factors. This cir¬ 
cumstance permits geneticists to map the position of genes or factors on 
the chromosomes of animals that lend themselves to rapid and mass breed¬ 
ing experiments, such as Drosophila. T heoreticall>. a crossoser mas cxrcur 
at any ixiint in two svnapsing chromosomes. If two factors on the same 
chromosome are far apart, fireaks or crovsovers fictween them would 
naturallv occur oftener than if ihev are close together. Thus, on the 
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same chromosome, differences in the j>erc:eniaRes of crossovers between 
different pairs of factors may be taken as a measure of titeir distance 
apart on the chromosome. If, in three linked genes. A.B, and C, A crosses 
over from B with a certain percentage, and B crosses over from C with 
another percentage, the crossover percentage between A and C is eitlier 
the sum or tlie difference of these two pen entages. The relative positions 
of A and Bean then be tested experimentally. In this way. the linear rela¬ 
tionship of genes on the chromosome is established. However, when 
genes ire far apart on the chromosome, and a relatively large amount ol 
crossovc-rs between them takes place, it i.s always soniewhat less than the 
sum of the percentages of intervening crossovers. The reason for this 
deficiency is probably the oc currence of a double crossover, or (>erhaps a 
certain rigidity of tlie chromosome interferes i» iih twistingand breaking 
at tcx> close intervals. 

Unfortunately, all ol this beautiful testing ol linkages and mapping 
of chromosomes is up to now impracticable in man, even though a num¬ 
ber of linkages are now known, notably those sex-linked, such as hemo¬ 
philia and red-green color blindness. Since these are sex-linked, they 
must be carried on the sex chromosome. 

Sometimes the chromosomes misbehaxe. F.xtra pairs or extra single 
chromosomes may cKciir, and these prtxiuce exceptional offspring, often 
supermales, sujiei females, or intersexes. A piece of a chromosome may be 
broken off and become attached to another chromosome, sometimes of 
an entirely different pair. Occasionally^ a broken-off piece remains free 
and may be lost without lethal effects u|)on the individual, if the frag¬ 
ment is not too large. These are deletions, and some recessive mutations 
are of this nature. .A broken-off end may be re-hitched to its own chromo¬ 
some, but upside down, so that the order of the genes is inverted. The 
multiplication ol the normal number of chromosome pairs may get as 
high as twelve or fifteen times in some plants. .All of these genetic varia¬ 
tions caused by al>errations of the chromosomes are likely to produce new 
types and new species and are thus imjxrrtant in evolution. 

A chemical or physical change in the locus of a gene, potentially cap¬ 
able of being transmitted, is called a mutation. In order to be hand^ 
down to the next generation, the mutation has to occur in the germinal 
tissue rather than the somatic tissue. .Most mutations are recessive to 
wild types, and hence a recessive tmitation cannot show up in the off¬ 
spring unless it has been doubled by coming through both parents. Ex¬ 
periments sfiow that most genes fiave a low mutation rate; they are 
relatively stable. It is estimated that the mean life of an unchanged gene 
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in Drosophila is something approximating 100,000 years. Two genes in 
man. that for licmophilia and that for epiloia (a type of mental deficiency 
associated with tumors of the brain and skin), are calculated to show a 
mutation rateof alxrut I in 100,000—ten times the Drosophila frequency. 

However, different genes have different mutation rales, and gene muta¬ 
tions may take place at any time during the life of an organism, either 
in somatic or germinal tissue, .\pparenily mutation takes place ofienest 
just before or during the maturation of germ cells, loss of a gene may 
occur through chromosomal deletion, or breaking away, and Gates slates 
that some recessive mutations are of this nature. Possibly a certain en¬ 
vironmental condition is necess;iry in order to Ining about the chemical 
or physical change in a gene that is a mutation, but jrtiicc mutations do 
not usually take place in more than one gene at a time, the cause is not 
grossly environmental. Most mutations seem to be reccMive, more or 
less harmful to the organism, and to produce slight visible effects or 
none at all. .Attempts to cause mutations by variations of l(X)d, tempera¬ 
ture. humidity, and other environmental factors have been generally 
unsuccessful, but. in 1927. it was discovered that the use of X-rays and 
other types of irradiation may greatly increase mutation rates. 

It is possible that a gene is a large and complex organic molecule 
occupying a specific place in a group arranged in a string. If this is true, 
a mutation may be a rearrangement of the atoms of a molecule. Fairly 
recently it has been found that the salivary gland cells of the larvae of 
Drosophila and certain other larval tissues ol iwo-winged flies have 
giant chromosomes, from 100 to 200 limes longei than the ordinary 
chromosomes of plants and animals which usually measure only a few 
micra in length (a micron is l/l.OOOib ol a millimeter). I he study of 
these giant chromosomes, which appear banded under the microscope, 
has greatly increased knowledge of the nature of chromosomal construe- 
lion, variation, and gene location. The \ chroinosomc of the Dro¬ 
sophila, niap|>ed by Bridges, shows 1,021 hands, but it is not known 
whether the bands, or ixrinis on them, or the non<liromaiic region be¬ 
tween the bands represent genes. 

Breeds of domesticated animals arc develoj>ed by the selection of a 
comparatively few distinguishing qualitative characters basccl u|xm 
gene combinations (such as coat color, coal length, etc.) and. in addition, 
a definite degree of development of one or more quantitative cliaracters 
(such as size, and, in cattle, milk production). Quaiuitaiive characters 
generally depend upon large series of multiple factors. The same prin¬ 
ciples of genetics apply to plants, of wliich the linkage relations of many 
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genes are knou-n. In either plants or aninials* tiic breeder has to gel rid 
oF dele ter iotis mutations and combine desirable characters in ihe most 
efficient form. 

Clfjiitrol of heredity and direction oF evoluiion are most easily effected 
by selection. Natural selection picks out for surv ivaf those animals or 
plants that possess Favorable \ ariations whicli give thenii advantages in 
the struggle for existence* Artificial selection of domesticated plants or 
animals nsualiy preserves certain combinations of genetic lactors be¬ 
cause they happen to suit the Fancies of breeders or because they possess 
certain qualities of superior usefulness. The selection has to be applied 
to heterozygous factors that can tie reassorted. Wlten tiomozygous or 
|uire lines are devdoped, there can be no further genetic selection, ex* 
cepi in so Far as new types may arise through mutations or chromosomal 
aberrations. However, vvild organisms arc rarely honiio/ygous, so tliat 
most of them lend tliemselves to selective breeding. Selection has to be 
made of individuals rather than groups, and it must be made on the 
basis of the genotype rather than the phenotype—in the sense iliat it is 
fioi the appearance or qualities of the jxiienis that count, but rather 
the kind of qualities and appearance that interbreeding proves them 
capable of transmitting to their offspring. A vigorous, homozygous type 
is iheohjcri of selection. Inbreeding rapidly brings about huntozygcusity 
and uncovers recessive and undesirable traits by isolating them in pure 
lines* These lines may then be eliminated (in sublumian animals and 
in plants) and the desiralde, homozygons strains perpetuated* Selection 
creates nothing netv at all; it merely ellecLs new combinations of tveak- 
ness or strength. To make selection effective, it has to be accompanied 
by desuiiction of the stocks in which undesirable characters have been 
genetically isolated. 

Sometimes, in the first generations resulting from hybridization, the 
offspring are bigger and stronger tlian their parents. This phenomenon, 
known as hybrid vigor or heterosis, is possibly due to genes for grotvifi 
and vigor, each dominant to its own allele for lack of such qualities. These 
genes are scattered on various diroinosomes in linkage groups, and 
crosses between inbred lines may bring all tfie dominant genes togeiber 
in a hybrid^ if one strain has the vigor lactors that the other lacks* Ap- 
jxii'cntly. it is inip>ssible to keep this hybrid vigor in subsequent inbred 
generations of the crossed lines, because the vigor factors are reassorted 
among the chromosomes, and recessive features are likely to crop out in 
the recombinations* 

The fundamental characters of animal species are probably genetically 
homozygous, since any deviation from them would be likely to be lethal. 
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Normal development seemingly demands that a group receive at least one 
of each type o£ cliTomosome, and so u can be inferred that the genes arc 
also lu-cessarv for development. Ho.e they cITect ilieir end prodncis is a 
matter of speculation. It is pmbabk that they provide the stimuli 
ivheieby the egg and the embryo are enabk-ti to respond properly to 
various enviroinuental conditions. It bas been suggested dial the ^enes 
begin to operate at die time when die ratio of cytoplasm (the material in 
tlie cell outside of the n tick ns) to the nucleus in each cell is rctbicet 
to that characterisiic of the species. Prior to this time- the egg. bet'atise 
of the inclusion of the yolk* is larger than other Ixxly cells, and it may he 
iiosiulated that development up to this stage is largely dependent iiixm 
environmental factors acting upon the vegetative pok or die 
contrasted with the animal or protoplasmic pole. It is fnrtlier possible 
diat the genes act as enzymes or catalysts drat produce various trends or 
gradients in diltereiulation, or they may control the prcseiice or absence 
and relative potency of sucli enzymes. Such catalyiic action of en/ymt^ m 
[he nucleus apparently biiiigs about the formaiioii in the cytop asm ot 
nigmein Irom a colorless amino acid by oxidation. Ibe genes alsi> may 
coinro] the productions of die hormones tiiat regulate growth. The 
analysis of relative growth rates of breadth and lerigili by .Simioii and 
DurEiain in elongate, spherical, and dbk^shaped gourds suggests that 

shape is also under genic control. 

In shon. llic geneiic process seems to he ol the followinR older: (1) a 
norma! (omptcinciil of chromosomes in a normal environment: (.1 an 
early stage ol dilkreiuiation primarily imposed hy the environment 
upon the cvloplasni (already under genii control): (S) a later and con¬ 
tinuous pr«ess of diBeieniiation through the action ol gene substances 
upon ihe cyloplam in various trends or gradients; (4) a final assumption 
of the genes of the function of cn/yiiic production, clahoraling chcintial 
subsiance, esiablishing specific metabolic rates, and modifying the rate 
of cell division or growth in localised areas in diBerent directions. 

Man has achieved siillicicnt control of liis eiivirooment to inodily con¬ 
siderably the expression of certain ol his inhetiied characters and po¬ 
tentialities. aUhough such iiiiciffrcnce with the effects of heredity in no 
way changes the uansniission ol the characters. It must be assun^ at«, 
that there isan extreme range of variation ol environmental modiliah.luy 
in hereditarily transmitted characters. Some may be easily and pro 
roundly changed in their expression by environniemal simmlt. whereas 
others are Uiile affected. The hulk of luinian characters of which the 
heredity has been sttidicxl are patlioKigical conditions and pliysital ab¬ 
normalities that are presumably raiised by dcletrrions mutations. Most 
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of these seem to he determined by single pairs of factors. In many of tliem. 
iiereditary transmission is demonstrated by perligrees, but the exact 
genetic analysis is iacLing because of paucity of cases, ignorance of the 
genetic composiiion of lineages, and impossihility of expeninentation. 
tven the linkages of liuman cliaracters are, for the most part, only sus' 
petted and not defiintefy established. Such iiupalpal>le qualities as “iii' 
tefligence." "tempetarnent.” and "ai tistic ability" are knoun to have a 
mainly hereditary basis, but tlieir expression atid degree of development 
obviously tlcpends in large measure upon en\ironntent. A science of 
eugenics can hardly develop uniil far more js know n of limnan heredity. 
1 he physical variations of hereditary origin that are used for tlie classili' 
caiion of mankind into physical groups will be discussed in succeeding 
sections. 

Some of the difliciLlties of the study oi human heredity arising from the 
impossibility of experimcniation and ignorance of the genetic coinjxjsi' 
tion of subjects liave been resolved by the application of new statistical 
methotls to the problem. The freq uencies of observed inherited iraits in 
samples of the population are checked against the theoretical expecta¬ 
tions based upon vaiions jMistulate.s as to the type of inheritance, the niim'- 
her of factors in solved^ and the recessive or tlominaiu cliaracttT of this or 
that expression of tfie feature^ It must be understood that under a sys- 
tfiii of random assortment, and excluding any kind of selection, a domi¬ 
nant gene does not iiicrease at the expense of its recessive alleie. The 
frequent les of the tvto are constant from generation to generation. Onder 
such c ire inn stances, the |x>pulaiion is said to Ije in equilibrium with 
respect to tuo such alleles. 1‘his equilibrium can be tested by the use of 
the binomial expansion. If livree kinds of olfsjjrmg in the K2 gencraiioi^ 
conform to ex pec la lion, the honiozy'gotes for one allele, the heiCTozygoies, 
and ihe honiozygotc^ for the other allele will be in the proportion of 
p^, 2pq3 and wlteii p tj = 1 . I o put it another vvay. the ]>opulation is 
in equilibrium when the proportion of hcteroirygotes is twice the square 
rexn of the product of tlie proi^rtions of the two hcnnozygoies. With this 
beginning, ii is |>ossi!>le to proceed to test assumptions of manner of in- 
hcriiaiicc by various forniufae based upon probability. 

Modem sttidenis of heredity are careful to distinguish l>etween the 
genetit^ of the individuals and the genetics of jiopii hit ions. The former 
has to do with the pliysico^hcinkal factors and the various mechanisms 
that give rise to hereditary variations in the individual organism. The 
latter deals uith thoefTects of hereditary variations when produced and 
injected into populationsr Artilidal and natural selection, various kinds 
* Dobzliansky: pp. IS2 ff. 


HEREDITY AND RACE 


417 


of enviroiiniental pressures^ and even socioloj^ica! and hisiorleal factors 
liave a great deal to do with tlie survival of such hereditary variatiom and 
tlicir effect upon the population. In otlrct words, tlie genetics of popula¬ 
tions are concerned vviifi more than chromosoiues, geneSn ami mutations. 
F.nvh'onment. of one sort or anotlier, gets into the saddle and sits there 
holding the reins of heredity (although the latter souietimes gets the bit 
in its teeth and bolts). 

Population dynamics can be explored by statistical methods. We have 
already referred to the basic finding that the genetic ef|uilibriuiii in a 
sexually reproducingj, random breeding popLilation udtere none td tlie 
three genotypes has any si^leciiona! advantage is expressed by the formula 
I AA; 2 Aa: I aa (or for the genes p", 2pq, q-). However, such a static 
condition is hardly likdy to be maiiuaiiied under the impact of evolu¬ 
tionary foi'ces stich as the selection of one genotype over another tor 
breeding and siirvivalt and tJte production of mutations. 

In order to evolve, a population has to mail main its variability— 
cither through chromosomal change or through mutation. Since tttost 
mutations are more or less liannfuh natural sekttion tends to suppress 
them, but does not manage to do so entirely. A mutation disatlvaiuageouiS 
in the environment ol its origin may acquire survival value by a change 
of that environment; animals with deleterious variations may "get by" 
in spite of natural selection. 

In addition to the adverse pressure of natural selection against varia¬ 
tion, there are important chance factors that militate against the stirvisal 
of mviiaiions. If gene A nmiaies to a and produces one Aa individual, 
this mutant must mate with a normal AA and produce, according to 
expectation, offspring in the proportion of I AA: I An. Hoiveveit if but 
tw^o offspring are produced, in 25 per cent of c:tses laith ivifl be A.A, in 
25 percent of cases both will be Aa and in 5C percent of casts one A A and 
one .Ail. Thus there is by chance a loss of 25 per cent of the mutant gene 
in the first generation, and the same risk is run in each succeeding genera^ 
tion. By the same chance, anoilier mutation may be doubled. Tliereforc 
it is apparent that in a small population a single m mat ion with no selec- 
tional advantage is unlikely to establish itself. The chances of sur¬ 
vival and extinction have been calculated by Fishci and SewalJ Wrigiii * 
Fisher shows that if a miuaiiou confers no advantage upt.m its carrier and 
appears in but a single individual, only 153 out of lO.DOO mutants avoid 
extinction after 127 generations of breeding. If the mutation has a 1 
per cent selective advantage, 271 of I0,(JD0 ivil! l>e retained. Wright 
demonstrates that, in a population of N breeding individuals. 14 1^ 

■ /bid., pp. 161-165. 
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genes either reach R sat ion or are to 5 t in each generation. The smaller 
the size of the popubiion^ the quicker is the dispersion of variability 
and the aiiainment of genetic uniformity. Thus, in smalt |xipiilations. 
genetic homogendty may he attained quickly by cliaiue, and the nUi* 
mate fixation of genes and their resulting cliaracters may be inde- 
peiideiii of any selectional advantage tfiey confer. However, tins ran- 
flom course of evtiluiion would liardly be pursued in a jxjpulation of 
breeding individuals so numerous as lo discount the scatu-ring of varia¬ 
tion. 

Since effective breeding populations in primitive liimian societies 
were probaldy very small, tfie differentiation of local physical types must 
b.i\e beert promoted to a considerable extent by "genetic drift'—an 
expression covering ilie chance fixation or loss of genes and consex|ucn[ 
loss of variability, 

li is also possible to calculate the number ol generations required for 
staled percentage imreasts of a gene that j^as a certain perceinage ol 
selectional advantage, whedier ihai gene is dominant or rei essivc. These 
calculations assume that mutations do noi occur; but il tfiey do, selec¬ 
tion takes place much more ra|ijd|y or more slowly, actoiding lo iJu‘ 
diietiion of mutations—vvliether away from the allde favored by sclec 
lion or toward it. If a dominaiiL gene has a sekclional advantage ol 
0.01. it reti Hires 2,^0 generations for its increase in the popubiion from 
a frequency of 0.01 m (J.!, but only '^59 generations for an increase from 
bO to 50.0. However, it takes t)U.231 generations for a domiiiaiu gene 
to increase from 99.0 to 99.9 per cent. It is thus apparent that, if the gene 
freciucmy is very small or very large, the rate of its increase is retnark^bly 
slow, uhereas the intenucdiatc frettiiendes increase rapidly. It is also 
jxrssiblc to calculate cquilihi iiini values for a population under varying 
confliaing inlluemes ol mutational rates and selectional rates.* 

Isolating mechanisms are those that prevent the interbreeding of two 
populations. They play a seemingly contradictory role in evolution, 
isolation is a conservative agent in that it represses variation, but, on the 
other hand, formation of species cannot oi cur without the inbreeding 
mid the Itxation of genes that isolation necessitates. This parudox can 
be resolved, in part, by tlie reservation that isolation encourages evolu- 
tion only ulien it is not experienced so early as to cause iw narrotv 
speciaibaiions of organisms to localized envitonmenial requirements, 
and when its operation is not so tardy as to permit the proliferation of 
many discordant gene combinations that have to be eliminatetl Ijy natural 
sel Ctrl ion and represent a total [ijss to the species. 

* /hid., pp. 2 ia- 22 \. 
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niedianisms m:iy be either geographictil or phs’siologkab In 
the former case, which is appisite in the formation of hutnan races, inlet' 
breeding is prevented solely by lack of contact. In the latter case, tvhich 
would be operalive^ prestunably^ between any human group and most, 
il not all, ape species, the pt>pnlaLion5 do not interbreed bet a use they 
ale contined to different ecological habitats, or have dilferent breeding 
seasons, or lack inmnal se^ctial attraction, or are prcveiiteti ftoin mating 
by physical incompatibilities of their reproductive organs, or liecause 
their germ cells do not fertilize each ottier, or because tiie hybrids pro' 
duced are not viable. iJotii of tliese types of isolating Euechanisnis h.avc 
prtdiaEdy Eiren of great importance in the liivergence of protaduunanoid 
slocks from ancc-str^l ape lonus and from tEurise leading to tine present 
apes. Only the geograpEiical isolating tnechanisin w.is probably oj>era- 
live in the differentia non of modern mces within the spec ies Homo 
Mtpietis, and probably betiveen palaeoanthropic and neantbropic types 
oE man. 

Genetics attd Racial Classification 

Kx peri mental geneticists Itave lo depend upon visual rihsci vaiion and 
verbal description of plains ami animals in their recording of the facts 
of heredity. Their inferences and deductions sviih respect to genes, 
i hromosoines, and the processes of lieiedity are based partly ujjon the 
study of t;ells under the microscope (cytology) htit more largely iijxin 
the gloss manilestatious of hereditary factors seen in the variations oi 
organisms. These ohsenahle variations are iirincipally those of form 
(morphology) and of sbe. Iinpalpahle or invisible variations presumably 
of herctlltary origin iiTchide those that may be class! Eted broadly as 
physiol Ogle,! I and psychological. The genetics of such variations are 
harder lo study. 

In tiieir breeding experinicnts with plants and animals, geneticists 
insist upfjn the distinction between the plieiiotype (wliich is all that can 
be seen and recorded in the living organism) and the genotype (which is 
the Slim total of hereditary facmi's received by the organism from its 
ancestors),* However, a geneticist can merely deduce the properties of 
a genotype from an analysis of the jiedigrce of a phenotype, or a study of 
its ancestors, its siblings, and its offspring. Nti one has ever seen a geno¬ 
type. wlicther he be a geneticist, an antEiropologist, or a mere man in the 
streets. The dassilicaiion of organisms has to Eicgin ivith phenotypes, 
because tlie nature of an animal or plant is manifest primarily through 
sensory perception and not thniiigh inlerence. When Mendel began to 
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experiment with garden peas, and Morgan began to breed fruit flies, these 
pioneers had to depend upon old-fashioned methods of taxonomy (the 
classification of organisms by the sum total of their morphological re¬ 
semblances and differences) in order to select their experimental ma¬ 
terial. You have to be able to tell a fruit fly from a horse fly or a garden 
pea from a sweet pea before you can get to work upon the genetics of 
Drosophila or Pistan sativum. It was not until many generations of the 
same animals and plants had been bred and obser\'ed in the lalioratories 
that it was |X)ssible to work with material of known genetic composition, 
and even now "genotypes” are known only imperfectly and with respect 
to a limited number from an enormous aggrc‘gatc of character-producing 
factors. Even in the case of those Drosophila, or fruit flies, whose genetics 
probably occupy the attention of one hundred biologists for every one 
who studi(*s human inheritance, the mapping of genes on the 4 pairs of 
chromosomes (as against 24 pairs in man) is far from complete. 

Geneticists have neglected the study of human heredity because of the 
impossibility of controlled breeding experiments in such a slowly re¬ 
producing and refractory animal as man. and also because of the vast 
complexity of human inheritance as compared with that of simpler 
organisms. This situation is understandable and |)erhaps excusable, but 
it hardly justifies the supercilious attitude of the mai/e, rabbit, and fruit 
fly spec ialists toward the attempts at physical classification of man by the 
handful of physical anthropologists who work with this immensely more 
important subject and, at the same time, have to be rc'sponsible for the 
cultivation of the vast fields of human palaeontology and the compara¬ 
tive anatomy of man and the rest of the primate order. In my opinion, 
the ultimate aim and principal justification of genetic studies is their 
application to man. and if the geneticists are unable or unwilling to 
tackle this subject, they ought, at any rate, to refrain from carping at 
the efforts of more courageous though possibly less competent scientists 
to do for them the job that has to lx* done. 

.Actually, science is forced to recognize the differences in physical 
characteristics between the great divisions of mankind, to analyze those 
difference's, and to elucidate their significance and their potentialities for 
good or for evil. For, the ordinary layman—the plain, untutored Homo 
sapiens —today and for past thousands of years has observed these gross 
anatomical differences Ix-iwcen the principal groups of his kind, has 
drawn the generally correct inference that they are transmitted from 
parents to children, and has attributed to them enormous political, 
sociological, psychological, and biological significance, rightly or 
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uTon^ly. It is obviously up to science to repbce rule-ol thumbp super¬ 
ficial, and often erronetms "raciar' classifications by refined and accurate 
cateKOrics and to snbsiitntt for t!ie piejiidices and supenaiiions about 
racial liebai ior and tlic sif,niilicanic of [diysica! differences some sound 
body of ktioirledgc that can be utilized for Iniman fietternienl. Man is an 
inveterate amateur of the taxonomy of his own kind. He cannot be 
argued out of the habit of connecting the pliysical dilTcrenccs lie sees in 
individuals or groups with their equally obvious variations in behavior 
by any set of "social sclenlisls." hoivevet loudly and persistently ihey 
tell him that there is no dilteience between black and ivbite skins apart 
from esposnre to the sun, and no dilference between the psychology of a 
Mongolian and a White, apart from their bat ing grotvn up in the Kite 
Bond and the Dust Bowl, respectively. Probably taxonomic errors and 
misappreliensions of the relationship of human anatomy to behat lor 
are not ineradicable, but they cannot be torrceied or rcniotcd by the 
mere mouiliing of idealistic dogmas almiit human equality and of un- 
^ubsLanLinted claims of t-nvironniemal omiiipoiCTicys 

Racial c I ass i beat ions, in so tar as tfiey are to be employed by ^lentists 
or by anyliody for human betterment and the alleviation of liuman 
strm»les. must confonn to the ancient, natural, ami, on the nhole, 
corral procedure of taxonomy. Tliey must he based iqjoii observa i c 
characters of hiimati phenotypes. Yet these cbssiricatioiis. if they arc to 
he valid and meaningful, roust be broogbt into line with the discoveries 
of modern genetics. If the physical groupings of mankind ate assumed 10 
be based upon combinations of inherited rather than .icqmred characiere 
it is necessary to denimistrate that the pbenotypes involved tio, m all 
probability, represent the visible maiiilestations of genetic factors—that 
behind these phenoty pes are inferential genotypes ivhicli are responsi e 
for them, in conjunction with the inevitable modifying effects of eii- 


viTOnment. . . , 

The hm task of the taxonomist working with man is lo estabitsli 

dassifiiaiions that aie valid phetiotypkally—he must ilevisc a set of 
criteria that distinguish human groups, each composed of indivuitiab 
who present mutual resemblances sufTiciemly numerous and close enough 
to create the mipression of unity or homogeneity of type. Each of these 

groups must also ditfer from every other group in >' “I’- 

servable cl.aratters to make it collectively and also individually dis¬ 
tinguishable, not by the use of intricate techniques of measurement and 
nf statistical nr biochemical analysis, but by obv.cms d.lierenees tlia 
Strike the eye of the ordinary observer and in coml>nisition dt limit 
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separacc and fasily discernible types. (A type consists of forms so nearly 
alike that they seem to have been sirCrnk om by the same die or cast from 
the same ntoukl.) 

d'he extent of resemblances between individuals oi the same group anti 
the breadth of difference betsveen separate groups depend upon itie 
number of cftaraciers used to establish group class il'u at ions. Supjiose that 
u'e divide niankind into groups according to the three conventional 
categories of the length'breadth index of the heaii (long lieaded—belou' 
77f niediuni-headed—77 to 82, round-headed—82 and above), ive are 
likely to emerge with three groups ol men. cadi almosi t:om|jkte1\ 
Jieierogeneous except in this single criterion of headdorm. Sup|)ose. 
on the other hand, that we utilise five separate criteria of classirKaiion, 
each of whkh can present tliree distinct variations. Then the numher ol 
separate groups or the different combinations of the vatiaiions in epics 
lion will be ihcoretically 5“ or 2fS. The individuals svithin eadi of these 
243 groups will not only resemble each other in distinct combinations 
of the variaiitins of five characters, but will probably show numerous 
other similarities as a result of the linkages between the complex of 
identical variations selected and other physical features that have not 
been used in the classilkatory process. Further, it is almost certain that 
a considerable number of the mathematically possible combinations 
will not otcur in nature, because they consist of Jncompatihle iimrpho' 
logical variations that cannot co-exist in an individual by any conjunc¬ 
tion of hereditary and environmental factors. For example^ it is im¬ 
probable tliat one could find anywhere in the world an individual with ,i 
combimuion of black ,skin, blue eyes, straight hair, red hair, and a com¬ 
plete Mongoloid eye-fold. 

It is evident, further, that l>y the simple process of increasing the 
number of physical criteria required in ati identical combination in 
individuals, it is possible to subdivide llie human population so rmely as 
ultimately to select identical twins or even single persons with unique 
and exclusive cotnbinations of physical variations. 

When we have divided mankind into a smaller or greater number ol 
physically homogeneous groups* according to the extent of the mutual 
resemblance that wc demand of individuals constituting each single 
group, and tinder the limitations ol the existence of these grou|)s in 
nature, we have next to impiire into the signllkance of the groupings 
established, 'riieoreiically, similarities or identities of phenotypes may 
be due to any one of three causes, or tti any two of them, or to all tiiree 
in combination. These causes are: (1) chance, (2) heredity, (3) environ 
ment. 
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If the several distinct variants of a morpholog^ica! feaiuie wcur at 
random or as independent events, either singly or in their co.nh in at tons 
rtith variants o[ other morphological features, the resulitng type ctnn- 
binations may he considered to he the result ot chance and to be gov- 
erned hv the laws of probability. In inheritance, Mentlehan factors sesre- 
cate and cumbine in accordance ivith the laws of chance. ,Vt feniliratn.n. 
the cliances arc even that the se>i of the emhryo will he male or leiMie, 
because the sperm has one X chromownne and one chromosome trhile 
the eve has two X chiomosomes. It is to be ettpected that, m one hall ol 
cases"a female X chromosome trill nnile with a male \ chromosome to 
make a male, and, in the other half, a female X ehvomosomc will unite 
with a male X i hromosome to make a female. However, tlie Srunfcf m‘’ 
number of variants involved in a combination, die larger will be the 
.Jossiblc number of distinct combinations and tlie smaller the pioh- 
abtlity that any specilic com hi nation will be formed. 1 he othU against 
chance occiinence rise with increasing complesity ot the coinhinaiiom 
.\n elaliorate comhimition of spot ihc morphological variants may otxiii 
in a ten- individuals by chance, btit identical ofciirTettces ol such efah 
orate combitiaiions in large segments ol a population are very imhkcl! 
to be due to the effect of chance alone, Tims, in selecims die physical 
combinations to be used for classifying mankind, we dimmish the |H()h- 
ability that oiir suliclasses arc the random assortmeiits oi chance by in 
creasing the number of criteria employed in combination to dislingmsb 

~'l j 5154$ 

The essential characters ol any animal, morphological or physiological, 
may safely be asstimetl to be dvie to hereditary factors. For es.imp e. 
inherits a spinal column from bis vertebrate ancestri. Hat nails and 
steteoscopic vision from bis primate ancestry, non-oppt>s.a i c gre-n 
from bis human ancestry, etc. Ordinarily, l.oweve. remote may be the 
ancestral derivation ol a character that occurs m man, the range o its 
variation is limited by tfte nature ot die gents that are peculiar to the 
human species. Within that range of specilic variation the nh.n.ate 
dilfeienccs in phenotypes are, to some extent, genetically deienmned 
hut subject to modification by the impact ol environment upon tfie m 

dividunl annual. . * , . i ■ 

Hereditary factors-tbe genes-emiow die tntltvidual anima w.tfi 

restricted potentialities of development, and the full reabrattot. ot these 
potentialities, or d.e prevention ot tl.eir fullest expression, must o ten 
depend u|Km the environment to which the animal is subjected. Thus 
hereditary factors irrobably set limits of body stae. beyond which the 
animal is no. viable, but it is clear enough that any animal can be 
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dwarfed by a radical undernoujishtnenL l^odily weight relative to 
stature is probably controlled by irJicrited factors \rhcii adequate nutrt- 
lion and sufficient museiilaf activity have established functional equi- 
Ijbriuni approaching an optinuun, Honever, no hereditary tendency to 
obesity can be realized on a semi-starvation diet, \\nicreas gross size and 
weight are perhaps the most obvious examples of cliaraeters that are 
strongly affected in their phenotypical expression by environment, it 
seems improbable that any hereditary diaraeter is completely emanci- 
j>atcd from cn\ ironinental iiiterleretice. 

Alifiough it is impassible to disentangle the interlocking hereditary 
and cnvironinenu! forces that have prfxiitccd the plienotypc, it is imth 
desirable and leasible to base physical classifications of niati upon features 
tliiit are not subject to radical change during the lifetime of the in¬ 
dividual as a result of environmental Miiciiiations. Since the theorv of 
evolution ixjstulaies that new s^secies have developed from older spcdes 
by the selec tion of inherited variations, physical classifications of animals 
ought to delimit groups of individuals having features that indicate a 
common descent. Characters that are easily mwliliable during the life 
of the individual by changes of diet, climate, and of bodily activity tend 
to confuse tlie relaiionsliips that we .seek to trace. However, if we should 
attempt to classify man pfiysically by using characters conceived to !)c 
controlled mainly by tiivironmem raificr titan by heredity, we should 
be hard pm to it to find enough ol such characters to establish any sort 
of meauingFti! groupings. Ordinarily, environment only restricts or 
modifies the cxjjression oE characters derived through heredity: if it 
creates new ehaiacters. it proha bly docs so only by Eiringing alxmi 
chemical changes in genes that resiih in mutations. In other words, as a 
creative forte environment operates exclusively through the mechanisim 
of heredity, whether in stimulating genic change or in selecting for stir- 
vival. The nuxlianisms ol heredity are a sort of i>io!ogical constant: the 
influences ot environmem upon them arc a biological variable. 

It is easy enough to describe in general terms the conditions that 
make for physical differentiatiou in man and ukimately may result 
in the evolution of new species. They are the isolation of pjpulaiionsand 
the intereommunkation of populations, in the order named, ,A hinnan 
or protoluiman gioup wanders in to some geographical area where it is cut 
off by fiisiance or liy some physical !>arrier froiti other such groups. There 
follows genetic isolation or inbreeding. If die istilated population is 
small, a certain |iropoTiion of genetic variations will he lost by chance. 
Hereditary variability will he reduced and genes fixed by chance in 
suc h a small inbred popiilatjon, Wheilier the isolated jH>pulation is small 
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or large, natural selection is likely to operate constantly to Insme tlie 
siiTvival of certain variations or types particularly adapted for the 
physical environment ol that circiinistriljtd habitat and to eliminate 
those least fitted tor it. Possibly, the petuliar conditions oi certain 
physical environmeitis may bring about the chemical changes in genes 
ihat origiiiiate and control the direction ol mutations. 

Obviously, the longer the geographical and genetic isolation, and the 
more specialiied the physical ens ironinent. the more homt^eneous and 
physically peculiar the evolving group rvih become. 1 here are also 
certain stKial anthropcthjgical factors that must make for the restriction 
of variability in small and isolated human popubiions. In some primi¬ 
tive tribes, female infanticide is rather eJttensively practiced, prcsuinahly 
as a measure to restrict the sij;e of the gicnip in an area that cannot sup- 
jjori a population increase. Such a measure is sometimes aciompanied by 
polyandry—a form ol niatriage lu which one woman is married to 
several men—oUen brothers. It is clear that such an iimitution uoiild 
restrict physical variahility in the group to an inordinate degree, I he 
saiiie effect is produced by the much commoner practise ol [xjlygyny— 
a type of marriage in which a man has more than one wife, usually re¬ 
sulting in a certain prfjpniion of unniated males. Other primiiiie mnir- 
riage institutions that similarly restrict variability and hence tend to 
produce hcjinogenous and pliYsitally peculiar groups arc the sororate 
and the levirate. In the former, a hiisljaml successively manics sisters, 
and, in the latter, the widenv is married by a suTvivtng brtnher. 

We may assume then that the initial differentiation of mankind into 
distinctive pliysi* al groups has been brought al>out by the interaction ol 
hereditary ami environmental factors operating under conditions ol 
isolation over protracted pei ituls. Such groups may be called, for the mo¬ 
ment, primary races. 

The secondary dirterentialitm ol races is brought about by renewed 
comnumteation ol pu|)ulations hdlowing u[X3ii ihe periods of isolation 
that ha\e resulted in the fixation ol various primary races. Owing to 
population pressure within original geographU areas ol physical differ¬ 
entiation, or because of unlavorable changes in the local environmeni. 
or through improved methods ol transportation, or for a variety of 
other reasons that need not he enumerated, one genetically speciali^ed 
and more or less fixed population impinges u[>on the territory ol an¬ 
other, and intermixture or hybridi/ation takes place, Tiie laiige of 
genetic variability is at once exiendctl, and a whole assortment of new 
physical types arises, most of them inter mediate between the types of 
the parental slot Its, but in general preseming new mosaics of features 
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inherited from one or tiie othcr^ If theie follows upon these primiiry 
jiitennixtiires ^mother peritid of isolation and inbreeding, there is 
iikiiji.iiely formed a stabilised blend of cliajatcers diat is distinct from 
iJint of either of the pHriiary races contributing to the initial admixture. 
SulJ] a blend is a secondary race. It may simulate or reproduce in many 
cd its combinations types tfiat occur much earlier in imdifferentiacetl 
human stocks. In the study of the remains of fossil man, particularly, 
this similarity of early undifferentiated types to the recombinaiiorn 
elfectcd later by the hybridi^fation of primary races gives rise to many 
disagreements as to interpretation, depending upon different opinions 
as to the aniupiity of the formation of primary races by isolation. In 
this process of the formation of secondary races through intermixture, 
individual ulTspimg within a single family may show quite dilferein 
racial rese mb lames, 'rhese replicas of earlier racial strains that have 
arisen l>y recombination of cliaiactcis ottt of the ancestral ^kjoI of 
variations also occasion many proldems of interpretation. Phey will 
hase to be discussed at a later stage of our presentation^ 

At this point, having recognized primary and secondary races, it is 
high time to come to grips with the question of the terminology of our 
physical classiheations of ’i'avying tineoess.'* 

Zoologists, in daisiiyiiis aniimis. iliog abs.m families, genera, ami 
species like drunken sailors «::iiterin- tlieir wages. Tliese terms connote 
little more than relationship liased Ufion morpiiological features. 
Families ttre groups of animals of common destcitt. ilie members of 
winch iiear to eacli other fiintiamtnial strtictuial resemblances. Genera 
are smaller groups wttliin the families, and tlte members ol a genus are 
more like and more closely related to each other than llicy are to 
am nia Is Irelonging to any different genus. The species is merely another 
sp ittjog up of the genus into still smaller, more similar, anci more 
nearly related groups, \ arieties or races constitute a still further sub¬ 
division. I.miiacus gave to the term ' species" a definite conception of 
fiMiy when he formulated die aphorism species toi sunt diversae, quot 
diver,at fOfah initio sunt eTeaiat--\ym so mainy species are to he 
reckoned as there ueie forms created at tJie beginning.^' According to 
hmi a sjjccies was a sort of eternal hiologiol verity—iminuubit, ob 
jCTiivc. retpiirmg only to be discovered and named. Darwin in Th^ 
Origin of species rejected tbe objective concept of species, not only 
because he did not believe in special creations, but also because he 
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could not JWLtisly iuimelt sii Lo tho cxistcutc of any dcpcndithic criteria 
u'hcveby a gionp of animab could be ranked as a genus, gixen die le^is 
iinportatu cl ass iTk a don of a spctics, or degraded iiUfj a \aiieiy. An at' 
tenipr to distinguish as a physioEogicnl cniciioii of spedes die ability 
to inici breed uitlioui losjl of fertility is futile* since many forms uni¬ 
versally recognized as species produce fertile liylirids ivjtli oihei species. 
So the term '"^species" Is little more than an artificial rank in dassilication. 
a label for a pigeonhole of a certain size into wiiich may he tin list con¬ 
veniently -snhjecis closely related to each other in form and by origin. 
Heme, the modem sysiematist lias no i|iialnis ahoui the recognition 
of a netv spccdes, providing it is suflicienily distinct I'roin those already 
known; he does Hot feel as if he were iiuerfeiing with the works of the 
Creator in so doing. 

[n dealing ivltlt man, hotvever, anthro|xilogisis have usually lieen 
very chary in their use of zmloglcil terms of classifiralioir, Csitially all 
human types, extinct and recent, except, [lerhaps, ritlictanthiopus 
ei'ccius, have been inciudeti in the family Mominidae. In the matter oi 
species subdivision^ such archaic and apelike forms as Neanderthal man, 
Heldeibcig man, SiiiaiuhropuSj and tloaniluopus have usually been 
assigned separate specific rank and have sonieiinies been elevated to the 
grade of a genus. Everything seems to depend n|>on the systematist's Idea 
-LS to the distinctness of the torm be de.sertbes and its nearness or leinote 
iiess of telaiioHship to other human types, DbvioiisEy, this is a very snb- 
jenive and arbitrary procedure. All existing forms of man .ire usually 
inclndetl in one species, Hojno Aaffiens, although the differemes heiiveeii 
the several races ate quite as marked as usually serve to distinguish species 
in otlier aniniHils. I’he purely academic nature of any disc tissioii as to the 
unity or diversity of species in modern gioiips ol tncii makes it a sheer 
waste ol time. VV\> avoid diilicnliies hy talkitig a 1 join 'races/" 

Even the term "race'' as applied to man is ctJinmonly employed with 
no accurate and well defined meaning. One often sees referent es to the 
"White race," the ' jcwish race," the “Latin race/' the "Irish race/' Such 
indiscriminate use of the woi'd “race ' implies a conftision of criteria. 
To speak of the "White" race is to assume tliat race is a matter of skin 
pigmentation; to refer to the “ jetvish race " is to differentiate race on 
a basis of religion; a "Latin race" ini plies a I inguistu criterion, and Einally 
any reference to an "Irish race" imisi mean a race cliaraaerized either 
by geographical prsiiion or, failing that* by tciujierament. Such confu¬ 
sions of usage are usually confined to the non-aiuhropological uiiting 
public. All anthropologists agree that the criteria of race are physic,al 
characters. 
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Vfars ago 1 formuJared ihe flowing definitions oF race. ivFiich seem 
lo me lo ref|iijre but one important revision as a result of siibse<[Uent 
studies either in Jniman taxonomy or in genetics. 

race h a great division of mankind, the members of which, though ieI' 
dividuafly yaryiiig are characterised as a group by a ceriaiit combination of 
morphulogicaf and metricaJ features, principady iiojvadaptive. which have 
been derived from their common descent. 

A primary race is one which has been niodibc'c] otiJy by ihe operation of 
evolutionary factors, including ihe sek-ction of its own intrinsic variations 
and of the ntodifications, adaptive or non-adaptive, |Jossibly caused by en^ 
vironmenial stimuli. 

A secondary or composite race is one in which a characteristic and stabilised 
combination of morpJiologicai and metrical features has been effected by a 
long-continued intermixture of two or more primary race** within an area 
of relative isolaiiom 

However, some am pit heat ion of ilie above definitiohs is desirable in 
order to provide names for smaller physical groupings w ttliin secondary 
and primary races. Tire processes of physical differemiation do not stop 
w'tth the fonnation of great groups of mankind such as Negroid, Mongol^ 
Old, and \t^hite, nor yet witfi tiie secondary races derived by the stahiEiza^ 
lion of their imeimixtures. A great primary race, even wiibout modifica¬ 
tion by iniermtxturc with other primary races, may go on differentiating 
by precisely the same processes of isolation, inbreeding, and subsequeiU 
resumption of eomnumication and interbreeding. Thus new tyjies are 
formed, which, wlien diey occur in substantial nurnbeis and locali^efl 
within certain areas, are really incipient races and may conveniently be 
called subraces. The crossing of subraces within the same primary racial 
grouping results in new composite subraces or reversions to the parental, 
more generalized primary racial type. A secondary subrace may also be 
formed by the same methods. Finally, a subrat e may be modified by ad¬ 
mixture with another subrace which has been derived from quite a dif¬ 
ferent jinmary grouping. So the process goes on and on. Thus we have 
the following tcrmiiiologkal outline: 

Primapf /iflccs (Difierentfated by early geographical and genetic isolation, 
by the loss of some genes and fixation of others, by mutations, by itibreed- 
ing, and by selection) ^ 

(a) Trunarj^ Subraces-^fonned by precisely the same processes within 
the breeding populations of primary races: individually, breeds. 

(b) Composite Primary Subraces—formed by the imermixiure of pri¬ 
mary subraces: tndividuahy, interbreeds 

Secondary Racti (formed by die stabilization of blends of two or more 
primary races) 
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(a) Sccortd Subraces^foTmccl by evaluiioitary proceises operating 
within a secondary rate 

(b) Corn [josi le Seco nda ry Sn braces 

When specialized phenotypes of a primary race oetnr in very small 
groups or in sporadic individuais, \ propose to call thetu hreeds, re¬ 
set vtiig the term “pniuary su!>rat:e" for a stahilized and geojz^raphkally 
extensive phenotypical group. SimilHi ly, for sniatl groups or individual 
types deriving front the iiitermjxttires of itvo separate subraces rvjthin 
the same primary or secondary racial |xipulatkmt I suggest the term 
"interbreeds." file term "'hybrid" would tlien be restricted to types 
of indjt idtials or gioups ai ising from the crosses (unstabiliretl) lietween 
primary races {or their moie differentiated tierivaii'e groups) or he- 
tueen primary and secondary races. In the latter case, such hybrids may 
represent hack crosses, if llie secondary race contrihiiiing to the mixture 
already carries a strain of the pninary race with whicli it remixes. 

This tenniiiok^yi wiiich may seem regrettably complkatedK is not 
tlciived from llieoiy, but merely from the necessity of assigning distinc¬ 
tive names to the various phenotypical groujis ol man ifiai occur in 
nature, with such names suited to tfieir presumptive geneiic origins. Tfic 
use of ternts liere projwjsed dilfers irom that previously employed hy 
me principally in that I have formerly recognised three principal divi* 
sionsof modern mankind—White, Negroid, and NfongoloicI—as gtoujj- 
iiigs of a I uglier taxonomic or /oologica! order ifian races, without 
designating iliese great groupings as suf>species or specic-s. Since we know 
that all of these great suhdivisiems interfueed witfiom diminution ol 
fertility, and since, indeed, there .ire no sucli prolound iiiorphological 
and physiological differences fie tween Mortgoloitls, Negroids, and 
^Vhites, as wonkl seem to justify ilie impliiiation ol any very great and 
geologically ancient genetic discontinuity between these three groups, it 
would seem preferable to recognize them simply as different races, Tficti, 
liecause the differences fietween the varioiis suligi on pings within rite 
ilirce great or primary races are obviously more recent and! quantitatively 
and qualitatively less thati exist between the primary races respetAively, 
it liecomes necessary to relegate tficm to the siibrace category. Tijis 
terminological degradation of human physical grtmps in no wise changes 
the groups ihemscdvcs. \ think it clarifies and even simplifies matters by 
assigning to each successively smaller anti niore nearly related group 
a name more fitted to what ive know- of its geiietic and generally evohi- 
tionary origin. It also lias tJic advantage ol agreeing tvith the universal 
non-anihropologkal use of the term race ,as applied to VMiite, Negroid, 
and Afongoloid divisions of mankind, and avoids the confusion of using 
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the same term ta desif^aate lesser and more restricted subdivisions such 
as Alpine. Nordic, and Mediterranean, It reduces the latter lermino- 
logically to a status that is more appropriate to tlieir biological ini' 
portance and taxonomic rank. 

The characters that may be used for the establish mem of physical 
y;rotipings of mankind are either morph of o^^ical (anatomical), or physio¬ 
logical, or both. Nearly all of the characters at present available for 
classilicaiory purposes are in ilie morphological category. They may he 
siilxiivided, according to methods that liave to he used in studying them, 
into attributes and variables. Attributes are characters that appear to 
vary'disc on tin nous] y so that they fall into distinct dcsc.:ripiive categories, 
such as presence and absence, in the case of eye-folds, and, in the same 
character, median, externah or internal, or all three together, according 
to position and extent, SimJ Early, eye color niay he described by shades: 
black, dark brown, bltic-hroven. gray, blue, etc. In some cases, the descrip¬ 
tive categories connote form—as in the case ol the nasal profile: straight, 
concave, convex, etc. These morphological attributes are ordinarily in¬ 
capable of metric expression in our present stale of k note I edge. They 
may be cjbservrd and cEassified, often with comparative case, but they 
are hard and .sometiim's impossible to measure. As contrasted with these 
attributes, we have the continuously varying features—variable's—such 
as dimensions and tndicc'S (ihe cxpressicms of one dimension in per- 
cenmge of anoihcr). One of the principal advantages of the use of at¬ 
tributes, or discontinuous inorpfiological variants, is that they spring 
to the eye: they arc obvious. They lend themselves easily to description 
for the purpose of taxonomy or genetic analysis. In their inheritance 
according to MendeEimi laws, dominance is often manifested; sonuiimes 
only one or two pairs of factors or alleles are res|Xinsibte for the different 
variations. It is this sort of characters that has been used so successfully 
in exploring the genetics of fruit-flies and of many attributes of domes 
ticated animals, I lowcven there arc certain dilliculties in the use of such 
morpliolugkal a: tributes for classiricatory piir]x>ses. The niathemaiics 
of attributes is difficult and tricky, as soon as one goes beyond simple 
couutiug of noses and reckoning of percentages, ,-\gain. many apparent 
morphological attributes that seem to fall easily into neat and scp^traic 
cairgories arc really only superhcially discontinuous in their variation. 
Actually, they may shade into each other by almost imjuTcepiible grada¬ 
tions, so that the verbal pigeonholing of them U often an artificial and 
precarious process. Ilcsciipiive classification is often subjective and iin- 
prccisc. It is likely to be a crude sulistitute for measurements that c an¬ 
not be made through lack of knowledge and proper technirpies. 
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On tlie other hand, straightfortvard dimensions and talciilations ot 
indites appeal to the technician because they are capable of precise 
Humerkal expression and of easy matlieinaiictil dalxjration. The main 
diRicnlty with them lies in the fact that most crude dimensions seem to 
he controlled genetically by nmkiplc Factors, often without dominance, 
so that ill inheritance they give the specious citect of being blended 
rather than the result of particulate. Mendel ian heredity. It is easy 
tnoLigh to calculate the arithmetical mean ol a measurement and to 
express it in minimeters, but it is extraordinarily hard to ascertain the 
genetic signihcance of different values of such means. Again, mtMiuic- 
ments of g^oss size are probably much more strongly affected by purely 
environmental factors than are tfie most of qnaliiitaiive attributes. This, 
at least, is true of such measnt ements as suuure, weight, length ol bodily 
segments, etc* 

Indices, the tabulation ol one measurement in terms of anotlier, gt\e 

seme inditJtLon of foi iii. TIub. if ihe maxinuiiii brcMlih of die lirad b 
less than 77 percent of its length, we describe the head as dollduxephali! 
(long-heiidcd) etc. However, an index is an extremely crude amf iin- 
perket expression of foriti, and its genetic siBiiifitance is even more 
dilficiilt to ascertain titan is that of a simple dimension, liecause measure¬ 
ments are easy to make and there is no end of the indices that may be 
derived from tlietn. and because it is possible to play all sorts ol imthe 
matical games with them, anthroponietrists, and ptrtictilarly those wfio 
work with skulls and iKUies, have often formed the habit ol depending 
almost exclusively ujmn arrays of averages of ineasuremcnis ..nd the 
calculation of statistical constants in their attempts to describe hvinvan 
groups and to find out how they differ. But these diHerences in arrays ol 
means do not usually lend themselves to any precise genetic intei preta- 

lion. . , .. 

In limnan taxonomy it is. tlierelore. best to depend primarily upon 
combinations of qualitative attributes, which liavc easily observable 
variations that are obviously inherited, with only secondary reltame 
upon such variables as sire and the perceuiage rdaiion of one di.iien- 

sion to another. , ■ i 

.\n ancient and persistent fault in methods ol ttie study of the physi. al 
iliaracterislics of himian groups has been the habit of hypotl. era ting 
• tvpes" or "races" from isolated means of mc.i5urements and indices, 
toirciher with the modes (or most frequent occurrences) of such at 
trrbutes as hair color, eye color, skin color, etc. For cample. measure 
a impulation and reckon that the average stature is 1 1 . on {which is tall), 
and the average cephalic index at 75 (which is dolichocephalic).-Suppose. 
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then, tliat 75 per cent of tlii^ population have dark hair (medium brou n 
to black) and tiO per cent ]ia\ e dark eyes (brown to black). According to 
this method, tvlncli ought to be obsolete^ but is not entirely so, it would 
be concluded that the population in question consists principally of a 
racial type that is tall, longdieaded, daik-haired, and dark-eyed. The 
assumption that the average metric characters and modal morpliolotjical 
features of a population are associated in the majority of die individuals 
constituting the population ought to be verified or refuted by the 
actual counting of occurrences of combinations in individuals^ The sort¬ 
ing out of such individual combinations^ previously an almost hopeless 
task, lias now been rendered easy by the use of punch cards and inechan- 
kal sorting and tabulating ap|jaratus. \Vc cannot be sure of the pheno¬ 
typic composition of a |>t>pulation until the type combLnations have been 
observed and tabulated in individuals as combinations and not as isolated 
traits. 

In the earlier edition of this work, I made the following statement: 

II race implies die common ^xissession of certain variations as a result of 
the same ancestry, signilicaiu racial criteria should be based principlly u|X3n 
non-adaptite botlily characters. Xo bodily characters are absolutely un- 
niodifiable, but certain organs arc tnoie or less stabiliired in their functions, 
and the less im|xirLant these fLiuctions arc% the greater is the probability ol 
hereditary variations mauilesliiig ihenuieivcs unimpeded and unmodified in 
such organs. Heredity runs riot in indifferent variations and atrophied or- 
gans. The very insigntficance of ceriain features, such as the form of the 
hair or the thickness of the lips, insures their hereditary transmission in the 
absence of adaptive modifications tJuat have survival value. The human foot, 
on the contrary, is rigorously adapted and modified for siqqx>rt and loto- 
motion in all vartetiesof man, and the practically identical requirements tend 
to obscure and obliterate any radal varialions that may have existed, or to 
subordinute them to sucli variations as may Ixr tiue lo die habits of going 
liarefoot or shod. 

I then proceeded to list three classes of morphological and metrical 
variations in man: (1) traits that are apparently "non-adaplive" and can 
be used safely in racial classification; (2) traits that arc inherited but 
subject to considerable envirtinmerua] modi Meat ion. which may be used 
with catttion; (3) traits so radically affected by environmental factors that 
they ought not to be used as racial criteria. 

This insistence tqxin the use of "non^adaptive'" cliaraaers in human 
taxonomy now seems to me to be impractical and erronetius. In the first 
place, we cannot legislate eirvironmental lorces out ol participation in 
the formation of human groups merely because similar adaptations ot' 
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ciirring in different stocks tend to confute our reckonings of desccius. 
One of the most potent factors in Imman flilleieiiiiatJon is natural sdec* 
tkiiiH Avhitli is simply the eiivironmemal sifting of liereditary variations 
or attiuired modifications so as to pcrniii the sin v ival of individuals witfi 
diaracterisiLcs that have adaptive value. Fliere are doubtless many hu¬ 
man iiaits of taxonomic value that are mdiffereni. -non adaptive." and 
uitliout survival value, but these cannot be employed csclustvely in 
classifying human groups, if we want natural groups that are objective 
and niiU 7 able and phenotypically ret ogiii^able. We cannot, for example, 
disregard skin color, which can hardly be claimed as a "noii-adaptive 
character. Again, mutations are most im|iortani in human differentia' 
tion and, although these originate presumably through enviionmenial 
stimuli of tl.e gernr plasm and are not ordinarily of adaptive value, it Js 
clear enough that such inulaiions as happen to have some survival or 
adaptive value are more likely to be perpetuated than those that are 

cither disadvantageous or indilferent. 

Actually, we have \ery little knowledge of the "adaptive or noiv 
adaptive" value of most hereditary physical variations and are hardly m 
a position to place them linally in one category or the other. Further, it 
is wholly possible that certain hereditary variations, as, for example, bead 
form, that seem to ns to liave no adaptive value, may be genetually hnked 
with consiituiional pliysiologkal chaiacters that have definite suiviva 
value and may consettuenily share in their |jrefercruial selection. All 
(hat we can do is to avoid, as far as possible, the tise of acquired niodihca^ 
tions in t-stablisfiing racial or other taxonomic groups that arc supposed 
to indicate comnuinitv of descent. An acquired modi heat ion is a change 
in the form of an organ or a variation that is directly due to fimctton as 
exercised during the life oE the individual, or to atrophy of function or 
to patliolog). Acquired uiodihcations are not siip[msed to be heritable, 
W'e can go a little farther and exclude from any but very sul>sidiary use. 
in the classification of human groups for purposes of tracing ancestry, 
characters that may be primarily controlled by hereditary factors, but 
are subject to obvious and extensive interference by em ironment, such 
as stature, weight, and other variables involving proportions and size. 

It would be pleasantly satisfactory to state that we shall employ as 
taxonomic criteria only such characters ns are known to c ngi y con 
trolled by heredity, and. further, of which the method of mhentance is 
so far established that we know the number of genes involved and tlie 
exact method of their operation, and hence may talk about genotypes. 
Such knowledge is not available lor man wkh respeci to any but a few 
and, for the most part, taxonomicallv umitiUzable characters. 
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Before we t:aii esublbli a claisifieaiioo of ratial p;roupiiig!iH the several 
characters or criteria that are tiscd for this purpose must he tlisciisscd 
critically. Their different variations must be described and the extent to 
whicli they are affected hy certain factors that are irrelcvaru to taxonomy 
must he examined. Many hereditary anatomical features are profoundly 
altered during tlie growth of the individual from hirtli to maturity and 
in the process of aging, and so are also body proportions and lx)i:ly si/ie. 
For tlus reason^ the aruhropohigical taxononust often prefers to utilise 
only mature, but not yet senile, individuals as the standard subjects from 
whom to establish characteristic racial dilfcrences. Many very notable 
racial features do not express themselves fully until adult years are 
read ted and tend to become blurred or even obliterated in old age. 
Sexual differences in racial Features also have to be taken carefully into 
consideration. For example, tlie amount of beard and liody hair (as con¬ 
trasted with head hair) is tpiiie iinp>rtaiit in racial classification but 
cannot lie usetl in classifying females, because they normally have no 
beards, whatever their race, and very scanty bmly hair* Generally speak¬ 
ing, males a|ipear to exhibit a Fuller development of features useful for 
racial class!Eication than females, because the latter iire less variable and 
usually retain more infantile t liaracters. However, some few racial cliar 
acters are better developed in Eemales than in males, or even limited to 
the fair sex. For example^ tlie shape of the breast in fully mature females 
vvhose hrocMs have not fallen or shrivelled as a result of prolonged 
suckling ol infants or old age. or both, is of some utilily in racial das- 
sirication. Xaturally. wccanncn utilize this leature if ive confine our sur 
vey of racial diaracters to male.s. Sieaiopygia, an enormous accumulation 
of fat on ihe buiicxTs and the sides of tlie thigfis, w'hich is racially cliar* 
acteristic of the Busfunen-Hottentois, is alleged to occur sporadically 
in the Negritos or pygmies and seems to have been prevalent among 
some of the peoples wlio inhabited the caves of Europe in the Upper 
Palaeohtliic period. However^ this feature is hardly perceptible in the 
males of the rates that possess it, ft is really an especial herethtury varia¬ 
tion of a secondary sexual character. 

In the case of each physical variation that we intend to use for racial 
class!lication, we have to consider also the cvirlence as to the extent it 
may be modified in the lifetime of tlie individual by sundry non- 
fiereditai'y agencies such as use and disuse (leading to hypertrophy and 
atrophy), state of nutrition and often nature of diet, exjHisure to sun¬ 
light, and changes in temperature atid humidity. The more easily ana¬ 
tomical cliaracters fluctuate as a result of these generally environmentnil 
and functional influences, the less reliable they are for raxonomic use. 
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FinnllyK it is necessary to survey the evidence m lo the lieniabiUty 
of itny feature used in the ciassi heat ion of man into luitnaii groups. Of 
course, vve start off witli the utilization of characters that* as a matter of 
common observation, are known to pass along from parents to ollspting 
and that exhibit easily discernible variations, snch as ilnckness of tltc 
lips; color of the skin, tiie hair^ and the eyes: foini of the hair* In the 
past* most anthropological workers on rate classihcaiion were forcetl ttj 
content themselves with the general conclusion that this or that racial 
criterion seems to be utilizahle becausft in the main, its sevet,il varia¬ 
tions are determined by heredity and not by enviromneiu. 1 hey cotild 
not go any farlher than this because sindics of the inheritance of the 
features in question had not been made* The science of genetics prac¬ 
tically came into being vvitli the rediscovery* in IflOO. of Mendels for¬ 
gotten work on garden peas, which established the laws of heredity* 
However, it is hardly possible to assert that a science of human genetics 
yet exists. There have Ixeii made* to be sure, maivy studies of tlie if> 
heiiiance of various diseases and malfoi mat ions and not a few elToris at 
ascertaining the genetics of the ordinary anatomical clvaractcrs that ate 
used for racial classlhcation. Unfortunately, very lew of these latter 
stttdies are conclusive, apparently because oi the multiple factois usually 
concerned* in addition to the difficulty of e\(jerTmentaiion All that the 
anthropologist can do, even now, is to stimmariie what little is kuovMl ot 
the genetics of the racial criteria he employs* 

The Phyncal I'esis of Race 


SKIN COLOR 


The layman has always used skin color as the main basis ot his clas¬ 
sification of man into races. He talks about "the White race, the \ eltow 
race," and *'the Black race.' The aniliropologist employs 111,1 ny more 


criteria of race* but he also uses skin color as one of the most important 
distinguishing characteristic's and has a great deal of diflictilty in trying 
to deal with it scientifically. First, he must ascertain the sources of skin 
color and tfie distribution of various pigments in different parts of the 
body. T hen it is essential to know something of tlie biochemistry of 
skin ptgntentaiioti, to what extent and iiow it is inherited and acquired 
in the lifetime of the individual. Further, there is a need for an appraisal 
of the vat'tatton of intensity of pigmentation in different human groups. 

Recently, spectrophotometry has been made the basis of an objective 
and accurate measurcnient of the color of the living human skin. Colori- 
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metric values can be computed from the spectrophotometric curves and 
the analysis by wave length permits identification of the substances that 
give rise to skin color and some estimate of their quantity. The sources 
of skin color arc five pigments and an additional optical effect. The pig¬ 
ments are melanin; an allied, diffuse substance, melanoid; carotene; 
reduced hemoglobin; and oxyhemoglobin. The optical effect is known 
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Fig. 62. A. diagrammatic microscopic section through the skin of a heavily pig¬ 
mented person. B, enlargement of the epidermal layers of same. (Modified from 
Martin and other yrurccs by permission of Gustav Fischer.) 


as “scattering.’’ In order to understand thc*sc sources and their com¬ 
bined effect, we must know something al>out the structure of the skin 
and the underlying tissues. 

The skin is composed of two main layers, the outer cuticle or epi¬ 
dermis, and the true skin (dermis or corium) (Fig. 62). There is no blood 
supply to the epidermis. It varies in thickness in different parts of the 
Ixxiy. reaching its maximum on the palms of the hands and the soles of 
the feet. Tfie outermost stratum of the epidermis is called the horny 
layer (stratum comeum). It is transparent and scaly. Below the stratum 
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corneum is a clear layer of closely jjacked cells (the siraiiini liicidum). 
Next comes the granular layer (stratum granulosum). composed of two 
or three layers of flattened cells, perhaps in a transitional stage between 
the protoplasmic cells of the layer below and the horny cells of the super¬ 
ficial layers. Then follows the mucous layer (stratum mucosum), con¬ 
sisting of rounded or polyhedral cells, which are soft, opatpre, and 
granular. Fine fibrils connect these cells, and between them the lymph 
Hows. In the intercellular spaces may be found pigment granules. At 
the base of the mucous stratum arc columnar cells, constituting the 
germinative layer (stratum germinativum). These are attached to the 
basal membrane which is moulded into the papillae, minute conical 
eminences of the true skin or dermis. Most of the pigment that gives to 
the skin its color is in the cells of this stratum and of the mucous layer 
just al>ove it. 

The true skin (corium or dermis) includes two main layers of con¬ 
nective tissue with elastic fibres, bhxjd-vessels, lymphatics, and nerxes. 
The superficial or papillary layer consists of numerous minute, conical, 
sensitive, and highly vascular eminences received into pits in the under 
surface of the epidermis. The papillae are fexv in the least sensitive parts 
of the body, but in the palms and soles they are large and numerous, 
and are arranged in parallel curved lines, forming the ridges seen on 
the free surface of the skin. F.ach ridge consists of two rows of papillae 
between which the sweat glands pass to Oj>en on the summit of the ridge. 
Within each papilla is a capillary loop furnishing tlie blood supply, 
and in some cases tactile corpuscles. The lower or reticular layer of the 
dermis consists of interlacing bands of fibrous and elastic tissue and 
connective tissue corpuscles. Between the bands are fat globules and the 
sweat glands. Below the reticular layer is the subcutaneous connective 
tissue containing fat. 

The most important skin pigment is called melanin ( black sub¬ 
stance”) and consists of very dark brown or black granules closely packed 
together within the cells, but not involving the nuclei. Since most of 
the pigment is in the deeper layers of the epidermis, the bhxxl supply 
of the dermis beneath cannot show through and impart a ruddy color to 
the skin unless the pigment of the epidermis is sparse. If there is very 
little pigment in the mucous layer and the germinative layer, the skin 
appears white, or, if the blood supply is abundant, ruddy. \V lien the 
pignient is thicker, the skin appears yellowish, brown, or black, accord¬ 
ing to the amount present. In heavily pigmented peoples, the granules 
lie mostly within the cells, but in newly born infants and in the lightest 
colored parts of the hotly in adults, pigment granules are found more 
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commonly between the cells. In weakly pigmented Europeans, there 
are only a few granules of melanin in the cells, but in very dark races, 
the cells of the deepest portion of the stratum gerniinativum arc stuffed 
with granular pigment. In the darkest parts of the body in the White 
race and in most parts of the body in Negroes, pigment is also found in 
the cells of the homy layer. 

The pigment granules individually vary' in color from yellow to black, 
but, in the main, skin color is detennined by the amount rather than by 
this variation in color of the granules. Nor is the pigment evenly dis¬ 
tributed—light and dark spaces occur even in the blackest races. It is 
found not only in the epidermis or cuticle but also in the underlying 
true skin. Here it occurs mostly within the cells, and its amount b 
proportionate to that in the epidemiis, although much less abundant 
and more sporadic. In the darkest parts of the Ixxly of brunet Europeans, 
pigment may usually be found in the dermb, but it is often absent in 
the lightest colored individuals. In any case, it usually doc*s not affect 
skin color. 

The blue birth-marks often seen on the skin of the sacral region in 
Mongoloids and similar blue birth-marks found in various parts of the 
IxKlies of Europeans are usually causc>d by large pigmented cells in the 
lower part of the true skin (dermis). The blue tinge is imparted by the 
brown pigment granules showing through the imperfectly transparent, 
superficial layers of the skin. 

Melanotic pigment is not confined to the skin. It is found in the pia 
mater (the inner covering of the brain), in the eye, in the inner car, in the 
suprarenal glands, and in the mucous membranes. 

Melanin occurs in the skin in discrete granules, and the darker the 
race the more numerous arc the particles through which the light passes, 
thus producing the same effect as if the melanin were in solutions of in¬ 
creasing concentrations. In primary or native pigmentation, the normal 
deposition of melanin b controlled by constitutional and racial factors 
and is largely responsible for the difference's between blond and brunet 
Whites, between Whites and Negroes, and regional variations in pig¬ 
mentation as exemplified in the melani/ation of eyelids, nipples, and 
scrotum. Secondary or acquired pigmentation forms in response to ex¬ 
posure to light and gradually disappears after the stimulus is removed. 
Its deposition defends upon the ease with which the light can penetrate 
the epidermis and also upon the ability of the individual to react to the 
light stimulus. In very dark-skinned persons, the primary melanin layer 
is so heavy that it requires strong exposure to bring about the reaction, 
and in ven’ blond Whites the light penetrates with ease, but the reactive 
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ability is minimal. Brunet Whites, who tan easily, are in an intermediate 
position. Freckling is merely tanning in spots. 

The skin of women is usually poorer in melanin than that of men, but 
in IkuIi sexes the regional differences are similar. They are, in decreasing 
order of intensity: nipples and arcolas, external genitals and perinaeum, 
axillae, eyelids, back of the neck, front of the neck and face, back, thorax 
and abdomen, extensor surfaces of the limbs, flexor surfaces of the 
limbs, palms, soles. Melanin is responsible not only for yellow, brown, 
and black skin color, but also for bluish effects when heavy masses of 
melanin underlie a layer highly diffusible to light but of a neutral color. 
This last phenomenon is observable in shaven-haired regions, some¬ 
times in the eyelids, the axilla, and the sacral patch or so-called Mongol¬ 
oid S|X)t.‘’ 

Edwards and Duntley found that the spectrophotometer revealed a 
diffuse pigment in the epidermis arising from the disintegration of 
melanin particlt*s. They called this derivative “melanoid. Its absoip- 
tion characteristics in the spectrophotometric curve indicate that it 
makes the skin a yellow of higher purity than that produced by melanin. 
Its amount in any region depends upon the concentration of melanin 
and the thickness of the epidermis in which the derived melanoid is 
stored, especially the stratum comeum, which is wholly made up of stored 
dead epithelium. Melanoid is not found in appreciable quantities in 
regions where the stratum mucosum is heavy and the stratum corncum 
thin. I he most important blood pigment is hemoglobin, and in arterial 
bhxxl its characteristic absorption bands and transmission peaks are 
manifested in the curves as oxyhemoglobin. Venous blood shows the 
presence of reduced hemoglobin, imjxirting a bluish rather than a 
reildish tinge. The body areas rich in arterial blood arc the red parts of 
the head and neck, nipples, palms, soles, parts of the buttocks, and the 
extensor surfaces of the joints. Reduced hemoglobin is particular!) 
marked where the veins arc dilated and the blood flow is sluggish—the 
dorsum of the foot (instep), lower parts of the trunk, scrotum, loins, and 
buttocks (especially in males). 

Another skin pigment is carotene, w’hich is a coppery lipochrome par¬ 
ticularly noticeable in female subjects and found in the dermal and suIj- 
cutancous fat. and also in places where the stratum corneum of the 
epidermis is especially thick. Bcxlily carotene is derived from ingested 
food, and, therefore, individual variations may be due to dietary habits. 

-Scattering” is an optical effect produced by the turbidity or cloudiness 
of both layers of the epidermis but especially the mucosum. It tends to 
raise the blue end of the reflected spectrum and to lessen redness of the 
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skin. It accounts in large part for bluish effects in certain areas, because 
liglu transmitted through a turbid or scattering medium involves the 
longer wave-lengths (red), while that which is reflected or scattered back 
is of the shorter wave-lengths (blue). This phenomenon accounts for the 
blue Nfongoloid spot, the blue of the shaven male cheek, and (probably) 
for the blue of eyes. It occurs in regions where melanin is clumped in 
the dermis or sulKutaneous tissue, because the pigment masses absorb 
most of the impinging light and prevent ordinary transmission to, and 
reflection from, tfie deep dermis and tlte sufx utaneous tissue. 

The lighter color of the female skin is due to its containing less blood 
and melanin than that of the male. Carotene is also present in mucli 
larger amounts in the female. However, racial variations are said to be 
caused entirely by differences in the amount of melanin and derivative 
melanoid. The darker subjects studierf by Kdwards and Duntley showed 
no increase in carotene. In increasing order of melanin content, the 
Japanese came first, then Hindus, mulattos, and finally Negroes. In all 
of these dark-colored peoples, melanin was so abundant as to make it 
increasingly difJic ult to study the other pigments present. The Ja|janese 
diet is \ery rith in carotene, and it may be taken for granted that Japanese 
store more carotene than do Whites. However, the Japanese skin is so 
heavily melanotic that the increase in carotene is probably completely 
screened by melanin. 

On the basis of a number of analyses, it may be concluded that melanin 
is made up approximately of 55 per cent carbon, 6 per cent hydrogen. 
12 per cent nitrogen, 2 j>er cent sulphur, and the remaining 25 per cent, 
oxygen, riiere is probably no difference between the chemical composi¬ 
tion of normal and of pathological melanin. The I>elief that melanin 
is derived from hemoglobin is now abandoned. The important chromo¬ 
gen from which it is formed is a simple amino acid called tyrosine. 
Tyrosine goes through a prexess of oxidation in the presence of the 
en/yme, tyrosinase. It is converted in five stages to what R. S. Raper 
called Red Substance, the exact structure of which is in doubt. This 
“Red Substance” then undergoes an intramolecular change and is con- 
\erted to a colorless compound by spontaneous action, which may be 
hastened by the application of heat. I he colorless compound is then 
oxidized to melanin s{xmtaneously, an alkaline medium speeding up the 
reaction and an acid medium retarding it. 

Bruno Bloth and other C»erman workers, in their attempts to ferret 
out the processes of melanogcncsis as it occurs in the body, concentrated 
u|X)n tfie second stage of the oxidation of tyTosine—into dihydroxy* 
phenylalanine, which Bloch mercifully ablireviated to “dopa.” .A series 
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ot reactions were formulated, not too dissimilar from those postulated 
by Raper, but with the most imjxjrtant phase centered around the ox¬ 
idizing enzyme, dopa-oxidase—an organic catalyst similar to tyrosinase 
but not identical with it. Both tyrosinase and dopa-oxidase seem to be 
important in the synthesizing of melanin. Iron, phosphorus, and sulphur 
crop up in analyses of melanin, and of these elements sulphur is most 
consistently present and in the largest amounts, but it may not be an 
intrinsic part of the melanin molecule. 1 he melanin isolation and 
purification process is far from perfected. 

E'xperiments with the chemistry of melanin have been carried on in 
test tubes, but something is also known of the prcKCss of mclanogencsis 
within the bcxiy. There are two types of l)ody cells involved: the melano- 
blast, which produces the pigment, and the chromatophore, which merely 
stores it. It seems probable that melanin is formed by the extrusion of 
chromatin particles (probably tyrosine) into the cytoplasm, which must 
then contain the oxidases, since the melanin is formed in the cytoplasm, 
and not, under normal conditions, in the nucleus. W iih the appearance 
of the melanin, the cytoplasm takes on a violet hue (the tyrosine cle¬ 
ment) because of the presence of many chromatin granules. Ultimately, 
the cytoplasm is almost tilled with melanin granules, and nuclear ex¬ 
trusion ceases. These melanoblasts are strictly limited to the epidermis 
and are es|>ecially abundant in the strata germinativum and mucosum. 
They have never been found in the coriuin. 1 he pigment cells in this 
deep layer are carriers—chromatophores—and not producers of pig* 
inent. "I hey are phagocytes—cells that feed on foreign particles and can 
alter or digest them. Epidermal cells, on the contrary, cannot absorb 
melanin. The melanin granule is probably not pure melanin but fixed 
in some sort of a carrier or matrix. Diffuse melanin (melanoid?) ma\ be 
merely a mass of very minute granules, or it may be pigment freed fiom 
its matrix, or it may be disintegrated chemically. 

It is probable that melanoblasts originally developed around the 
neural tube to protect the central nervous system from the ill effects ol 
radiation. .\s the nervous system branched out, the pigment cells made 
their way toward the body surfaces, where their function is no\s to pro¬ 
tect the bicxxl and the tissues from injury by exposure to radiant energy. 
Because of his relatively hairless condition, man needs this protection 
more than most mammals. Measurement of the transmission of light 
through the various skin layers shows that no ultraviolet light reachc*s 
the sulKUianeous layers. The non-pigmenied stratum corneum takes 
care of all rays w’ith a wave length less than about 220 mti and the 
melanoblast- and chromatophore-carrying strata germinativum and 
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corium absorb the rays that reach them in the 250 mu, 280 mu, and 
(practically) the 400 mu zones. In addition to protecting the deeper "parts 
of the body against ultraviolet rays that the corneum fails to absorb or 
reflect. Bloch suggests that melanin protects the deeper parts of the IkkIv 
from excessive warming by yellow-red rays, thus acting as a regulator of 
body temperature." 

It is generally supposed that light is definitely not the activating agents 
in the formation of primary or native melanin. However, light stirmilat« 
the production of melanin, as is indicated by tanning. The svave-lengths 
that produce this effect are from a restricted part of the spectrum—the 
ultraviolet end. Two workers have discovered that ultraviolet light 
injures both the enzymes tyrosinase and dopa-oxidase, which are con¬ 
cerned in the formation of pigment. Hence, by a process of elimination. 
It seems probable that this light source must increase the amount of 
tyrosine produced in the exjxwed melanoblasts or bring the cell en 
vironment nearer to an optimum. 

Edwards and Duntley. by means ol the spectrophoiometer, measured 
lhe pi^eniary changes in tlic skin after a single hour of exposure to 
t le mid-tlay August sun. Tlie sacral region of one subject was used, 
which had not previously been exposed to direct sunlight for two years, 
and was kept from further exposure after the experiment.- Retidings 
were made with diminishing freipiency for nine and one half months. 
First, hyperemia caused the skin to 1« much darker and noticeably more 
red, because of increased arterial blinxl flow (oxyhemoglobin). Then 
tliere was a shift from oxyhemoglobin to reduced hemoglobin, indicating 
blot^ stagnation. An increase in melanin was apparent in two days, 
reaching a maximum on the nineteenth day. The increase then slowed 
down, and ill one month its total quantity began to diminish. At nine 
and one lialf months, the curve showed the melanin to have returned to 
approximately the same level as before expiasiire. The spectrophottr- 
metric curve also showed melanoid at nineteen days, increasing to a 
maximum at four iiiontlis. but not discernible at the final reading. It 
thus seems that the initial api>earance ol melanoid deisends upon con¬ 
siderable melanin formation and that tlie former increases after the 

praluction of new melanin ceases, but ultimately disappears with the 
failure of the mother substance. * 

Copper probably plays a catalytic role in the formation of melanin. 
The copper content of pigmented hair is significantly higher than that ol 
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unpiginemcd halt, and a Iciscr teiifk-ncy in the same direction is found 
in ^tfhue skin, brown skin, and bhck skhn It Inn Ijeen astertained that 
topper acteleiates tiie oxidation of a dopa sohnion u*ith dopaoxidase* 

Possibly topper may be a factor in the prudnction of |}ostnat.il "darken¬ 
ing" or increase of pigmentation. The copper content of the foetus is 
relatively much higher than that of the adiilc but this metal is nnisdy 
in die hvei . where it is connected wiih the blood-forming Imution of 
that tirgan at this stage of life, since copper is a catalyst in hemoglobin 
formation. During uterine life and infancy* none of the mineral gets a 
chance to work out toward the skin and hair. Later on, hcniMglofnn 
production merely functions to replace that excreted in the urine after 
the breakdown of red corpuscles. Then ifie copper may find its way to 
the pigment'produdng regions. 

Pregnant women often show an increased pigmentaticni of certain 
skin areas, including the areola of the breast. Their bhuxl analyses show 
an excess of copjKir assfxiated with its transport to die foetus. L’ndei 
these cirtnni stances, with the blood over I oa fled with copper, some of 
the melanoblasts in the areas where overpigmentation ocenrs may get an 
overdose of copper and hence produce excessive melanin. Vinally, un 
healthy organs often show a higher iban normal copper content, and it 
is said iliat the copper coincni of the tissues is increased in all degen¬ 
erating tumors. Possibly, then, inercased copper may explain pathological 
pigmcniatton. A good tieal of the foregoing is. hoivever, speculative. 

Lewis siimmari/es a curious industrial depigmentatioii xciiri ing in 
Negroes who used rubber gloves continually in liicir work."' Tiiey 
gradually lost ihe pigment of the skin covered by the gloves, but the 
color of the skin returned when the gloves were discarded. The active 
ageni this depigmeniation was agreed to he an anti-oxidant con- 
laining monobcn:^yi ether of hyrlrcxpiinone and free hydroqninonc. Lx- 
perImentally, temj>orary depigmeniation of the skin ivas obtained by 
die application of nionoben^yd ether, but foriiialdehy'deT wbicti is a 
deco]npc>sition product of hydroquiiione, produced negative results. 

1 x'wis notes that evidence of the relation of vitamin C to pigmenunion 
is furnished by the fact that certain Europeans are known to consume 
large tjuaiuitle.s of lemon juice in order to maintain pallor. Under cer¬ 
tain conditions I,ewis states that vitamin Cj will inhibit the in utiro forntni' 
tion of melanin from dopa oxidase. How ever* atiempis to change Negro 
-skin color by feeding large amounts of ascorbic acid have failed, 

Ut of ihf Segro. p. SST, dung SthwartE. Oliver, aniJ Wamm. Puh. Hwlth 
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The details of the inheritance of skin color in man have not been 
worked out satisfactorily, but something is known about the process. 
In the first place, multiple factors are involved. It is clear enough that 
there are in man the following potentialities for pigment production, 
all of which or some of which may be absent: (1) basic factors for the 
pigmentation of the retina of the eye and probably pigment around the 
neural tube, present in all except albinos; (2) various “racial" factors for 
producing pigment in the skin, the hair, and the stroma of the iris and 
conjunctiva of the eye, probably cumulative and resulting in successively 
iniensified pigmentation; (3) factors for tanning or the production of 
additional skin pigment under the stimulus of light. There can be little 
doubt that all of these pigment-making potential it it's are under heredi¬ 
tary or genic control. If the foregoing postulates are correct, there should 
be genotypes and phenotypes as follows: (I) individuals lacking any 
capacity for pigment production—complete albinos with pink eyes and 
unpigmented skin and hair; (2) those who can produce only retinal pig¬ 
ment and a minimal amount of skin and hair pigment, with no tanning 
potentiality—pure blonds with blue eyes; (3) brunet Whites with more 
factors for producing natural or racial pigment and a capacity for ac- 
quiring pigment or tanning; (-1) several classes of genotypes with progres- 
$i\ely more pigment-producing factors plus the tanning potentiality, 
grading phenotypically through Mongoloids to Negroids. 

C. B. Davenport, studying the differences between Whites, Negroes, 
and mulattoes, thought that two pairs of genes were resjwnsible for the 
various grades of color between white and black skin.” If S and s.T and 
t represent the genes for pigment control, with the capital letters stand¬ 
ing for the gene-producing alleles, the following scheme results: 

SST'r = black: SSTt and SsTT = dark brown; .SsTt, SStt, and ssTT = 
njcdiuin brown; Ssii and ssTl = light brown; ssti = white. 

This genetic outline seems inadequate. Itccausc it includes tio prfr 
vision for the Irasic factors that permit the development of retinal and 
neural pigment, in the ahsence of tvhich alhinism results. Again, it 
seems necessary to postulate factors to take care of the acquisition ol 
temporary pigment ihrough light stimulation—tanning. These are not 
present in many pure blonds, who. nevertheless, are not albinos 

It has been suggested that the genes controlling pigmentation operate 
through the provision or suppression of the enzvities that act iiiton 
tyrosine to synthesize melanin through its various stages. Perhaps another 
pair of genes determines the reat tion of the melanoblasts to light stiniii 

** Davenport, and Danielson, Hrredity of Skin Color. 
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Ins by controlling their tyrosine content, producing tanning or failing 
to do so. 

It is perhaps safe to assume that early generalized human and proto¬ 
human types may have been of intermediate skin pigmentation—neither 
white-skinned nor black-skinned, but of some medium brown or yellow- 
brown shade. Mutations may then have taken place in IkuIi direction, 
on the one hand, toward the suppression of the tanning capacity, the in¬ 
hibiting of natural pigment-formation, and ultimately to the complete 
prevention of nielanogenesis, even in the retina and the nervous system. 
On the other hand, or in the opposite direction, mutations toward pig¬ 
ment intensification may have taken place. These various mutations 
would be selected for survival or extinction according to the environ¬ 
mental ret]uirements. .Mutations toward blondness and albinism would 
l>e discriminated against least in cool, temperate regions, where the 
actinic rays of the sun are less direct. Mutations in the direction of in¬ 
creased pigmentation would be advantageous in the tropics. 

The cross of a White with a Negro results in FI offspring called mulai- 
toes. somewhat variable, but generally of a medium brown color. 1 he 
offspring of nuilattoes, the F2 generation, range in color from very dark 
to very light; some mulattoes are able to pass for brunet Whites. There is 
thus segregation, but the multiplicity of the factors in most (ases prevents 
the extremes of the jxirental skin colors from being attained. The 
phenomenon known as progressive pigmentation generally operates in 
these hybrids so that their skin color darkens steadily with age. In infancy, 
their skins are often extremely light. It seems probable that this progres- 
sive pigmentation may be of the s;mie nature as tanning, but I am not 
aw,are that it affects only those portions of the Ixxfy habitually exposed 
to sunlight. 

One of the great diflicultic-s in the utilization of skin pigmentation for 
scientific racial classification is the lack hitherto of any suitaf)le scale for 
measuring quality and intensity of pigmentation. I he Hardy s[>ectro- 
photometer provides an accurate instrument for this purjx)se. hut. at 
present, it is a cumbersome and ex[)ensive apjxiratus that is not available 
for field use. The overlap between the apparent skin color of natural 
origin and of medium intensity in .Mongoloids unexposcrl to tropical 
light and mixed Negroids and that of brunet Whites who have acquired 
a deep coat of tan is such as to confuse greatly the extremes of the racial 
variations in the three primary groups. 

The pigmentation of the apes and monkeys h.is not been thoroughly 
studied. .Martin says that the chimpanzee and the .American cebus mon¬ 
key approach closest to man in having a combination of a pigmented 
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epidermis with a sparsely pigmented corium. The gibbon, the scm- 
nopithecus monkey, the spider monkey, and the howler monkey have a 
profuse epidermal pigment but no pigment in the underlying dermis. 
In the orang*utan, both layers are heavily pigmented, whereas in bal)oons. 
macaques, cercopithecus monkeys, and the squirrel monkey of South 
America, the dermis is rich in pigment, but there is very little in the 
epidermis. The marmosets and the lemurs have little pigment in either 
part of the skin.’’ 

Pathological pigmentation of the skin may occur from various causes. 
Certain degenerative changes in the suprarenal bfxlies may lead to .Ad¬ 
dison's disease in which, often, the skin and mucous membrane becomes 
bronze-colored, yellow, brown, or even black. Melanin is also found in 
pigmented moles ol the skin and in certain tumors, especially melanotic 
sarcomata or cancers. So far as is known, the pigment thus produced is 
indistinguishable from the ordinars' melanin found in the skin. 

Pathological loss of pigment, such as leukoderma or vitiligo, seeems to 
(Kcur particularly in the tropics as a result of obscure nutritive and 
neiA'ous conditions. These causes do not ordinarily bring about com¬ 
plete albinism or generalized partial albinism but produce localized 
depigmented patches in which the color seems to be washed out from 
certain centers and concentrated around the l>orders of the symmetrical 
pigmentless patches. Such depigmented patches may oltcn be seen on the 
skins of aged White persons, especially on the neck and on the backs of 
the hands. They prol)ably have no more relation to the action of light 
than has the production of pigment in moles and certain cancers, or the 
loss of it in scars. 

Negro children are not black at birth but of a dusky or brick red color. 
They do not attain their definitive skin pigmentation for a few days or 
weeks. .As a matter of fact, almost all individuals of w'hatever race 
gradually become darker in skin color as they advance in years. The 
aging skin becomes coarser, tougher, thicker, and more heavily pig¬ 
mented. The formation of pigment seems to begin in Negro foetusc*s 
as early as the fifth month and is then noted in the parts of the skin that 
are ultimately the darkest. 

Important contributions to the knowledge of pigmentation have been 
made by the study of albinism. The term “albinos" (“whites”) was origi¬ 
nally applied by the Portuguese to the white Negroes whom they met on 
the west coast of .Africa. .An albino is an unpigmented individual of a 
normally pigmented race. A complete albino is altogether devoid of 
pigment, not only in the skin and hair, but also in the eyes and in the 

>* Martin, l.rhrbuch. Vol. I, pp. 452 If. 
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deeper organs. Albinism is a definitely pathological condition usually 
correlated with specific defects. In man as well as in the other verte¬ 
brates, the complete albino has pink eyes, since the cornea, iris, and 
retina are transparent and thus show the red blood in the capillaries un¬ 
masked by opatiuc pigment. This condition usually brings about a nearly 
closed position of the eyelids, accompanied by blinking and a wrinkling 
of the skin about the eyes. In normal eyeballs, the light is adequately 
diminished by the absorptive |X)wer of the pigment of the retina, but 
in albinos the intensity of light is so great as to effect this partial closure 
and blinking. It has been suggested also that the flickering and rolling of 
the eyeballs (nysLagmus) usually observed in albinos is correlated with 
the absence of pigment in the central nervous system. The skin of al¬ 
binos is said to be characteristically rough in texture. 

Partial albinism occurs both in man and in lower animal forms. In 
the former, pigment may be entirely absent from the skin, but the eyes 
may be blue and the hair str 3 w-colorc*d. or a piebald condition of the 
skin may exist, unpigmented patches occurring on various p«>riions of 
the btxly. Some animals are wholly pigmented during the summer and 
autumn but Irecome partial or almost complete albinos during the winter 
and spring. .Among these are the Scotch blue hare, the Norway hare, the 
North .American hare, the arctic fox. the stoat, the ermine, and some 
birds. It does not seem to be clear whether the change in coal is due to a 
loss of pigmentation or to an entirely new moult in which pigmented 
hairs are replaced by others that lack pigment. In any case, the pigment 
of the c>es is not lost. .Among some of the invertebrates, fishes, and other 
lowei animal forms, partial albinism sometimes occurs, especially in 
such species as live in caves and lack the stimulus of light. Complete al¬ 
binos certainly appear in birds and mammals. 

because of the concentration of dark-skinned races in the tropics and 
of light-skinned groups in the temperate zones, and l>ecausc of the su|> 
posed function of melanin in the skin, it has often been concluded that 
the racial variation in the skin pigment is principally an effect of en¬ 
vironment and espet iaily of light. Furthermore, it has been thought that 
the lightly pigmented condition known as “blondism is closely related 
to albinism, or, at any rate, to partial albinism. 

The distribution of albinism among human races does not lend much 
sup|)ort to such theories. .Albinism is not more common among the 
blonds of Scandinavia than in the darker peoples further to the south, 
although, indeed. .A. R. Gunn found cases of partial albinism among the 
Scotch and was of the opinion that the piebald condition that is so 
rnarketl in many .Negroes would be equally manifest in Europeans were 
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k not for tlie lack of conii-ast between the lightly pigntented and pig- 
mentles!i areas of their skins. .\1 bin is in is Fretpicnt among heavily pig¬ 
mented rates and espctially among Negroes. As these heavily pigmented 
Negroid rates ordinarily inhabit the tropical regions, tire incidence of 
aliiinism in no way correspond.s with the absence of a neetl for protective 
pigmental ion. Furtlier* there is no evidence of frequent albinism or 
any tendency toward depigmeniation atiiong tire Eskimo and other pig¬ 
mented Mongoloids inhabiting the far norlhn 

Some years ago. a good fieal of interest was aroused by the report of 
the evListente of a colony of 'Uliite Indians” in Panama on the St- Rlas 
Coast, f hreeof these ”^^'hi^e Indians" with some pigmented individuals 
were hroiiglit to the United States by tiieir discoverer, as evidence of the 
reality ol tlicir existence. .Vs early as Ibyi. Lionel Wafer, an English 
sailor, visited Darien and snbscqnentiy published what seems to he a 
fairly accurate accour>t of die existence of complete albinos among the 
Indians there. Many siilMctpient references to Indian albinos appear in 
literature pertaining to tliis region. .Ml investigation of these San Bins 
alhinoft in their homes, by Reginald G, IlaiTis, indicates that they are 
found, contrary to report, in villages of ordinary pigmented Indians and 
are never segregated. The males are not allowed to marry, but the females 
sometimes cross u-ith pigmented males. It is estimated that the entire 
San bias population of 20,000 inckidcs some 133 "White Indians," or 
0.60 per cent. This cxeurrence of albinism is about &0 to 100 limes as 
numerous as woukl be expected. 

I he ”White Indians" of Panama are, according to modem observa- 
tions. partial albinos. Many, if not all. have copper-colored freckle spots. 

I he hair shows traces of hrowm and is in srnne cases auburn, "riic eyes 
are blue uith brown spots or tiark blue. These individuals are rather 
smaller than die ordinary Indians hut exhibit unmistakably Indian 
features of head, face, and burly build. They seem to be more susce}jtible 
to disrjrders of the skin and eyes than the normal Indians. Family data 
indicate that albinism here was due originally to a mutation (the appear¬ 
ance of a new hereditary character diat breeds true) and that k apjiears 
individually as the expression of a recessive condition. The "White 
Indians are clearly Indian and could not have sprung from the 
crossings of Indians and Wfiiies. The large number of albinos among 
the San Bias Indians is ascribed to frequent matings of related brown 
individual.s wUn carry recessive albino factors. Were it not for the limita¬ 
tion of marriage to the females, pcissihiy a white race might be estab¬ 
lished. 

This case is of particular interest in its bearing upon the origin and 


HEREDm' AND RACE 


469 


nature of human skin pigmentation. It is obvious tliat the depigmeiua- 
tion of these Panama Indians cannot have been due to the absence of any 
need of protective pigmentation, since the Isthmus of Panama is in the 
tropics where the ultra-violet rays of the sun are most powerful. It seems 
possible to exclude lack of light as a factor in the dcpigincntation pro< ess. 

Since partially depigmented types have arisen and have continued lo 
survive in an area, which, from the standpoint of light, is least favorable 
to unpigmented animals and most conducive to pigment production, it 
can hardly be argued that the sparsity of pigment found in North Kuro- 
peans must be ascribed to the sunless, foggy area in which the race dif- 
fereniiatc*d. None the less, it would ap|xrar that such an area as the Baltic 
lands would furnish a far more favorable environment for the fostering 
and propagation of depigmented types than any tropical rt'gion in uhich 
the rays of the sun are vei lical. 

HAIR COLOR 

flair color is the result ol the amount and cjuality of pigment in the 
hair, the extent of the unpigmented spaces in it that reflect the light, and 
the variations in the quality of the outer hair covering. The commonc*st 
hair pigment is granular, brown or black pigment identical with that in 
the skin. This is found both in the hair cells and between them. It will 
be remembered that a hair shaft consists of the thin, unpigmented, outer 
layer or cuticle made of overlapping scales, the cortex of horny cells in 
which is commonly found both diffuse, non-granular pigment and the 
granular melanin, and innermost, the medulla or pith of fewer and looser 
cells, which are often discontinuous and separated from each other by 
light spaces. In blond Northern Furopeans. the pigment is usually con¬ 
fined to the cortex, but in Negro hair the medulla is stuffed with melanin. 
Black-haired Europeans have much less pigment in the pith than hare 
Negrenrs. Chinese, or Indians. 

In addition to the brown or black pigment, a diffuse and soluble red- 
gold pigment is sometimes present in the hair. The reflection of light 
from the unpigmented cortex and medullary sfwcc*s of the hair shafts 
gives the gray or white appearance to hair, while the combination ol 
this reflected light with the varying cpiantities and qualities of the pig¬ 
ment in the hair accounts for the different shades and colors. The old- 
age gray ing of hair is caused by the increase in the empty spaces in the 
medulla and by the absorption of the other pigment in the shaft. .\l- 
though some writers have argued in favor of certain cells absorbing or 
destroy ing pigment in the hair, it seems more probable that, in the case 
of gray or white hairs, these do not become depigmented but drop out 
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and arc replaced by hairs lacking the substance. The life span of human 
hair IS not known. It seems probable that a liair grows from eight to 
eleven weeks, then remains stationary for an equal or longer period and 
is shed. .A new papilla forms and the old hair is crowded out. No one 
his e^cr explained satisfactorily why the pigment of the hair disappears 
with advancing age wdiiie that of the skin pemsis or even increases. AU 
rates grow' gray or white in old age, but this condition seems to develop 
earliest in European races. Antfiro|Hiid apes, monkeys, and low^r in a nr 
mals show this old age depigmentation of the hair to a varying extent. 
Glaying usually affects tlie head hair first, then the beard, and finally the 
hair of the body. Some of the instant es of sudden graying or uliitenint- 
of the hair connected with nervous shocks are apparently well authenti" 
caicd. but the cause of this is quite unknow n. Han forth, one of our 
best authorities on hair, doubts that abrupt ivhitening occurs. 

\ ery little seems to be known ahtmt the nature of the diffuse rt d gold 
pigment in hair, although its existence has iong been recognized. One 
observer, Klinke,” found that die melanin molecule in the hair had 
more tendency m hold the sulphur atom than the melanin of the skin 
and the eye. but he managed to free all liair melanin from its sulphur 
except rcd.Jiair melanin. This suggested that reddiair melanin mav 
represent an incomplete phase of the tyrosine to melanin oxidation 
prrxcss. wuth activity ceasing at the ' Red Suksiance" phase. 

Recently if has been discovererl that tfie pigment in red liair is soluble 
in a weak acid solution that precipitates melanin.The speenostopir 
analysts of this solution seemed m indicate tiuit ii;e red pigment was 
identical wjtli an orchnary oxidation product of melanin. It is possible, 
then, tJiat red coloring in dark hair may be either ihe incompleted 
synthesis of melamm suggested in the previous paragraph, or an 
actual deronqx^uion product of melanin. Bleached or faded brown hair 
often shows i iisiy tints that may be due either to the showing up of red 
pigment originally in the hair or the break down Lheiiikaliy of melanin 
in the hair. I bus it seems probable that tJiere h original ted pigment in 
which ilie tyrosme-melanin oxidation process Is incomplete anil second- 

ar),' red pi.c-nient th^t may be due to tlie efieniical deeomptisiiion of 
originaj melanin, 

Pipkin and Pipkin succeeded in tile.ldiinii ycilou-isli iiair iif lishi 
albino Negroes, togcll.er witli die normal tiair of a dart Negro and 

!I !0.dli„g K. Klmte, im. )M, S*. 

Boib p, m. oiins An.ow, L.. "The scM plgmcin of inl 
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samples of the hair of Whites, light brown, red, and blond, by using a 
3 per cent solution of hydrogen peroxide This bleaching of hair 

pigment with an oxidizing agent is nothing new. However, these ex¬ 
perimenters also succeeded in darkening albino Negro hair and light 
brown, red. blond, and gray hair of Whites by the use of a reducing agent, 
stannous chloride (SnCl,). The reduction produced reddish yellow 
diffuse pigment, reddish fjrown, and black granular pigment. Their 
results support previous experimental work of Sailer and .Maroske in¬ 
dicating that black granular pigment may be oxidized to a red<lish yellow 
diffuse pigment, between which reddish granular pigment may be an 
intermediate stage.’* 

(;ardner and .\facAdam carried out a pioneer colorimetric analysis 
of hair color, using the Hardy recording spectrophotometer, the instru¬ 
ment later employed by Edwards and Duntlcy in their study of skin 
pigmentation.'* A series of 5.S hair samples, ranging in color from black 
to ver)' blond and including a wide selection of reds was analyzed. 7 he 
curves of the black, browns, and blonds are almost straight lines, but 
the reds show a decided upward ctirvaiure in the region of the green. 
The difference between brown and red is not due to dis[>arity in the 
reflectance of the red bands of the spectrum .is much as to difference in 
the green and blue bands, the reds showing much less reflectance in this 
region of the spectrum. When hair reflects less than 47 per cent .is much 
light at THfi mu wave-length as it does at 700 mu wave-length, the eye 
distinguishes the color as red or reddish, but, when the reflectance at 
the two wave-lengths is greater than 47 per cent, the resulting impression 
is brown. .A separation between red and reddish brown occurs when the 
reflectance at 546 mu is less than 40 per cent of that at 700 mu. 

All of this seems to mean that there are two quite distinct series of 
hair color—a brown series and a red series, in addition to a series in 
which the two are mixed. The brown series ranges from black through 
dark brown, medium brown, and light brown to the lightest blond. In 
this series the dominant wave-length ranges from 580 mu to 58.S mu 
with uniform incre.ise in relative brightness and colorimetric purity. 
The brightness relative to a perfect reflector ranges from a little more 
than 2 per cent (2.2) in black to nearly 21 per cent in light blond. Purity, 
which indicates the degree of similarity between the color of the sample 
and the color of pure spectrum light with a wave-length equal to the 
dominant wave-length of the sample, ranges from 25 per cent up to 

1* Pipkin an<i Pipkin. “Alhlfco Hair," pp. 205-205. 

Gardner and MarAdam. •■Colorimrirk Anaivsi* of Hair Color." pp. 187-201. 
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about 43 per cent in this black-to-blond series. The pure red series is 
characterized by high purity (50 per cent to 60 per cent), together with 
low relative brightness (3.2 per cent to 8.6 per cent), and a longer domi- 
nant wave-length (585 mu to 593 mu). The red-brown series, with a 
dominant wave-length of 583 mu, is higher in purity but lower in relative 
brightness than the blond series and falls in general between the red 
and the black-blond series. 

These colorimetric studies confirm the supposition that there are really 
three series of hair color: the pure melanotic series ranging from black 
through the flat browns and light ash browns to almost colorless ash 
blond; a red series ranging from very intense red to very light red and rt'd- 
golden; a mixed series in which melanotic pigment is found with the red 
pigment. This last series may range again from black (the red pigment 
present being perfectly masked) through darker to lighter red-browns. 
If red hair is bleached with |>eroxide, lighter reds of higher purity and 
brightness are produced, but the dominant wave-length is not changed, 
and the spectrophotometric curve shows the same bend upward in the 
red. It is still red hair. 

Red heads are not as common in Sweden, the greatest center of blond¬ 
ness. as in Scotland where many of the people have dark hair. Martin 
states that the percentage of red hairc*d individuals in Holland (2.5) is 
the same in the predominatingly blond districts as in the brimet districts. 
The canton of Schaffhausen in Switzerland, which contains 68.9 per 
cent of blonds, has only 1 per cent of red heads. Betldoe gives the per¬ 
centage of red hair in the highlands of Scotland as 11.2, and in all Scot¬ 
land, 5.4 [>er cent. This is the highest known frecpiency of rexi hair. 

It seems very probable that red-haired individuals often result from 
the crossings of a black-haired parent in whom there is a gcxxi deal of 
recessive red-gold pigment, with a blond mate in whose hair is little 
pigment of any kind, and some of that little the red-gold pigment. Thus, 
by a process of segregating out recessive red-gold pigment, pure red- 
haired individuals result. This supf>osition f>ecomc‘$ more plausible 
when we consider the usual combination of red hair with a milky \vhite 
skin that frecklc-s. The freckles represent the tanning capabilities of the 
brunet stock irregularly distributed in the epithelial cells. The milky 
while background on which the freckles form represents the inheritance 
from the blond stock which is incapable of acquiring a protective pig* 
mentation under the stimulus of solar rays. 

The reddish tinge of the hair is oftener seen in the beard and in the 
axillary and pubic hair than in that of the head. Sweat, light, and sea- 
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ufiier seem to have the eRect of bleaching the melanotic pigment in 
people who have both pigment components, and of aaeniuating the 
red tones of the hair. 

Among the children of light-haired races, the blond or light hair of 
infancy often becomes darker year by year nniil the full pigmentation 
is reached at varying ages, sometimes as late as 30 years, iiii Denmark, for 
example, tfie percentage of light'haired boys decreases from 5i2.1 in the 
sixth year to 33 per cent in the fonrteenth year, according to E [ansen. 
European pigmentation of the hair is said to he completed more rapidly 
ill boys than in girl-S. Similarly, the ligiit red liair of the young is often 
replaced by brown hair in adult years. But most black-liaircd [seoples. 
such as Negroes and LMoiigoloids, have black hair from earliest infancy, 
Ikues, in an analysis of piihiished data on hpir color of children at dih 
ferent ages, found that tiiere ivas a continuous increase of the d.irker 
shades, with especialiy rapid rate from 7 to 10 ye.ars in girls and from 10 
to 14 years in ixiy's. In iicr own material, which consisted of siblings of 
European stocks 18 years of age and older, the same obsener noted that 
the percentage of iigiit brown and Eiir hair together increases to the 
age of 25 years aud tlien is slowly reduced until it again reaches the sub- 
adult level at the age of 40 years. The percentage of dark broum and 
black hair increases steadily tlirotighout tlie period covered. Post- 
adolcsceut increase of light hair lasts about three years longer in men, 

fiabies of mixed European ancestry are often horn wdth a lairly thick 
head-covering of dark brown or black hair, lu a few' days or weeks, this 
hair rubs off, and a neiv gi'owih of very light hair erupts. This gradually 
darkens to a medium or dark brown shade. 1 his prenaial crop of dark 
hair must represetrt some ancestral brunet sttaiu which asserts itself 
temfK>rarily during infancy and is replaced ultimately by hair of an inter¬ 
mediate but lighter shade. Pure blond cliildren usually have little or no 
hair on the head at Ijirtfi; when the hair grows, it is very light in color, 
and it stays light. Children of pure brunet stocks similarly grow one crop 
of dark hair tJint stays dark. 

Hair color d(jes not seem to be affected by physical environment to any 
appreciable extent. Ulondness is almost con lined to the peoples around 
the Baltic area of Europe anti to their kin who have migrated to oilier 
pans of the w-orld. Dark hair is everywhere much commoner, and the 
Mongoloids of ilie far north have just as black hair as those divelling in 
the tropics. Yeliorv haired Negroes have lieen replied from Africa and 
Melanesia. These are probably either partial albinos or have bleached 
their hair with lime, urine, or some other ariilicial agency, like the 
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peroxide blonds of civilized society. Dark red hair certainly is found 
occasionally in tlie Oceanic Negroids, probably more commonly in chil* 
dren and adolescents than in adults. .Among the native Australians, a 
gingery or foxy reddish hair frequently occurs in children of full- 
bl^ed anccMry. I his reddish hair is always replaced by dark brown 
hair at maturity, and, as far as I am aware, is never associated with light 
eyes. This phenomenon apparently has no relation to blondism in the 
melanotic series but pertains exclusively to rufosity. 

The genetic of hair color is not simple. Alice Brues, in an important 
unpublished study which she has kindly permitted me to summarize, 
states that dominance is unclear in the scries of sibs of mixed European 
ethnic origin u(x)n which her observations were made. Dark brown is 
not purely dominant over medium brown or light brown f>ecause its 
frequency of repetition in families is low. and there are few in which it 
occurs to the complete exclusion ol medium brown. Again, medium 
brown can hardly be a true heterozygous intermediate because it is a 
shade that shows little tendency to pile up in families. It seems very un¬ 
stable. Brues points out that the color value, which corresponds aj)- 
proximately to the amount of light reflected, does not bear a simple re¬ 
lationship to the amount of pigment present. If a certain quantity ol 
pigment absorbs half of the incident light and reflects the rest, the addi¬ 
tion of a second dose of pigment equal to the first will result in the 
absorption of not all of the remaining light, but only half of it. Thus 
two dark hues may appear closely alike and may yet differ markedly in 
amount of pigment present. Successive increments produce diminishing 
effects, and the second of two dominant genes in a factor pair may pro¬ 
duce no visible change in the phenotype because the first has already 
brought about the maximum apparent change in the trait, European 
black hair is probably far less heavily pigmented than the black haii 
of Negroids and Mongoloids. This fact may explain the apparent 
dominance of dark hair over blond, when the dark hair is that of Negroids 
or .Mongoloids, and the apparent blending of dark hair with lightei 
shades in crosses between the European stocks. In the former case, the 
number of pigment factors in black hair may l>e large enough so that 
even u-hen halved in a cross with blonds it is still sufficient to produce a 
dark soatle- On the other hand, in crosses within the White race, the 
black hair may not have much pigment to spre and. when halved in 
unions with blonds, the effect is immediately evident. 

It seems to me probable that at least two (and more probably three) 
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pairs of cumulative factors for the production of melanin in the hair 
must be postulated to account for Negro black, Mongoloid black, White 
black, dark brown, medium brown, light brown, and blond. In addition, 
ihcre must be at least a pair of factors tending to check the melanin syn¬ 
thesis at the red stage and producing red-gold pigment that is hypostatic 
to the melanotic pigment. The factors for red hair seemingly occur most 
commonly mixed up with the melanotic scries but may be segregated 
out into pure red series varying from intense red through light red to 
golden blond. 

Further discussion of hair pigmentation must be deferred until it 
can be dealt with in correlation with eye color. 

EVE STRUCTURE AND EYE COLOR 

The bulb of the eye is composed of segments of two splieres, a smaller 
anterior sphere which is transparent and forms al)out one sixth of the 
bulb, and a posterior segment of a larger sphere wliich is opatpie 
(Fig. 63). The conjunctiva is the mucous membrane of the eye and not 
properly a portion of the bulb. It lines the inner surface of the eyelids 
and is rcflectetl over the fore part of tlie sclera and cornea. The coverings 
of the eye include a fibrous tunic, a vascular pigmented tunic, and a 
nervous tunic. The fibrous tunic consists of a transparent portion, the 
cornea, which forms the anterior sixth of the eye, and an opa<|uc. pig¬ 
mented |xmion, the sclera, which constitutes the (x>sterior five sixths. 
The cornea bulges out in front: the sclera is white outside and brown 
inside. The vascular tunic consists of the iris in front, the ciliary Ixxly in 
the middle, and the choroid innermost. The iris is a circular diaphragm 
behind the cornea, with a roundexi aperture, the pupil, near its center. 
It is sus|>ended in the a(|ueous humor between the cornea and the lens, 
and is a thin, circular, and contractile disk. The ciliary body is continu¬ 
ous with the pcri|)hery of the iris and consists of a ridged zone al)out 
4 mm. in width, the ciliary prtxcsses forming a sort of fringe behind the 
iris and around the margin of the lens, and a circular band of muse le. the 
ciliaris muscle. The choroid is a thin, highly vascular membrane of a 
dark brown color, which invests the posterior part of the globe and 
adheres to the sclera. It is pierced behind by the optic nerve. The retina 
is the delicate nervous membrane upon which images of objects arc re¬ 
ceived. It is the inner tunic of the eye and is in contact outside with the 
choroid: it continues forward nearly as far as the ciliary IxKly where it 
ends in jagged edges. The retina is of a purple tint when in a fresh state. 
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owing lo a coloring matter named visual purple. Behind, it is continu 
ous with die optic nerve. The retina consists of an outer pigmented 
layer and an inner nervous layer. 

In the interior of the eyeball are the refracting media: the aqueous 
humor, consisting mainly of water; the vitreous body, a jelly-like trans¬ 
parent substance filling four fifths of the bulb of the ey e; and the crystal¬ 
line lens in front of it and immediately behind the iris. The lens is a 
transparent, biconvex body retained in position between the iris and 



Fig. 61 Horizontal section of the human eyeball, showing pigmentation of the iris- 


the vitreous Inxly by a suspensory ligament and enclosed in a caj)sule. A 
varying amount of light is admitted through tlie pupil according to the 
contraction or dilation of the iris; the rays of light are focused through 
the lens and the image is cast u|xm the o|xique and sensitive retina at the 
back of the eye. 

The pigment of the eye is found in the conjunctiva, the sclera, the 
iris, the choroid, and the retina. There is no pigment in the cornea, the 
atpicous humor, or lens. But some is found in the ciliary processes. I'he 
retinal pigment consuls of a single stratum of black pigment-filled tells. 
1 he black color of the pupil is due lo the fact that the pigmented layer 
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of the rCLina reflects back no li^bt to tEic eye of the observer. Retma] 
piginciu docs not enter into eye cotor unless titcrc h no pigment in the 
iris^ In compleie albinos, the retitia lias no pigment, and the red color 
of the pupil is imparted by tEie rays of fight reflected back and sliou ing 
the color of the blcjtjd of tEie clioroid layer. The pigment in the retinal 
layer is denser in Negroitis and Mongoloids than in Whites. 

I'licre is a variable amount of pigment in tlie choroid and in die 
ciliary body, more, of course, in tlie dark skinned races than in Wbites. 
but this has little effect U|x>n eye color. It is the pigment in the diaphragm 
or iris of the eye that is mainly responsible for eye color. In tlic front of 
the iris is a layer of flaLtened cells ichich may be heavily ]ngiiienied in 
Negroes and also contains some pigmented cells in the dark, colorcii 
irides of Europeans* Beliind tEiis is a netrvork of cells and fibres called 
the stroma, which coiuaiiis pigment in dark eyed races, but is piginenu 
less in hlue-eyed persons and aEbinos. Ikhind the stroma, is a layer of 
circular and radiating muscular libres. The back of tlie iris is of a deep 
purple tint, being covered uidi tuo layers of heavily iiigmented tells, 
and is continuous with the ciliary part of the retina at its periphery. The 
color of the iris is produced by tlic reflection of the light from ihe pig* 
mented cells. In purely blue eyed pet sons, tliere is iio pigment in tlie 
sujK'tficial layers of the iris, niud the pigiuenteti epiihetium ol the posie 
rior or retinal stirface slioiv-s through the traiislueeni overlying layers, 
imparting a blue tone. If there is also pigment in the middle and the 
outer layers of the iris, the eye color is gray, yellow, brotvu, or black, 
according to the c[uaHty. aniouiit. and position of the piginenied cells. 
If there are only a few pigmented cells in the stroma (the middle byer) 
and these, as is often the case, are concern rated around the piipillarv 
zone, tfiC background of tJif iris is grav or hazel* and brovi ri color 
radiates from or is ringed around the pupil, the brown lieiiig the pig* 
ment in the stroma anti the Ugbier background the retinal pigment 
somewhat obscured by scattered pi^gment in the intermediate miie. If 
the stroma is very heavily pigmented, the iris color rvill be some shatic of 
brosvn ifiroughont, though usually not homogeneous. It. as in Negroes 
and other d,ark'Skinncd races, the outermost layer of the eye is very 
heavily pigmented, neither the pigment of tlie stroma nor that of the 
posterior portion of the iris affects the eye color, w'hich is very dark brown 
or almost black because of the pigment in the oiitermost layer. 

The flark brown or black color of tfie Negro eye is, ihereforc, due to 
the density of the melanotic pigment in the outer layer, while the brown 
eye color of lighter races is largely the effect of tfie deeper pigment in the 
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Stroma showing through the unpigmented or scantily pigmented outer 
layer. The stroma of the .\egro eye is not as heavily pigmented as the 
external layer, and the boundaries between the layers are more distinc t 
than in the White. In Mongoloids and Indians, the pigment in the e}c 
is not as dense as in Negroes, and the color of the pigment tends to be 
yellowish brown instead of black. In Europeans it is yellowish brown, 
yellow, or red-brown. Nevertheless, eye color seems to be the result more 
of (|uantitative than of qualitative differences in pigment, the same 
melanin showing different shades according to its density and the trans¬ 
lucent layers through rvhich it is reflected. 

The outermost layer of the iris in most mammals is complete and 
pigmented and presents a smooth brown surface. It is thus in nearly 
all races of man. However, in the groups that have partially or wholly 
depigmenied iridcs, this outer membrane tends to atrophy and to be 
eroded auay to a greater or lesser degree. The most noticeable phase of 
this detrition of the outer layer results in “crypts'—more or less elliptical 
gaps that reveal a lower layer of the iris differing in hue from the outer 
membrane. I he cryptose eye is intermediate structurally between the 
smcxjih brown eye with the outer membrane intact and the light eye in 
which the latter has wholly disappeared. In a “ridged" eye. the crypts 
have so expanded that the anterior layer is represented solely by more or 
less radial ridges. Finally, a “scalloped" eye shows the last vestige of the 
anterior layer in an irregular circle around the pupil—representing the 
region where the widened bases of former ridges come together. This 
scallop is very persistent in light eyes. 

A blue eye can hardly occur iviiliout the destruction of the outer 
layer, since the retinal pigment has to show through an unpigmented 
hbrous layer which must be very thin to give the optical effect of blue. 
Possibly a pure, homogeneous brown cannot occur unless the outer layer 
is complete. 

In mixed Europeans, the eyes become darker during growth just as 
the hair darkens. New-born infants show a blue or violet colored back¬ 
ground. but during growth the area around the ptipil Incomes pig¬ 
mented so that the eye changes from blue to •'mixed," i.e. a brown areola 
with a lighter background. In pure blonds, die eye color remains blue 
but often fades somewhat in old age. Certain pathological conditions 
also tend to change the iridical blue to a grayish color. In some few 
instances, notably among the Kaffirs and certain of the North .American 
Indians, it has been observed that the dark brown or mixed brown color 
of youth and maturity sometimes becomes lighter in old age and may 


479 


HEREDITY AND RACE 
even turn to gray or blue. Whether or not this is a pathological condi¬ 
tion has not been determined. 

The conjunctiva, which is reflected across the eyeball, also contains 
some melanotic pigment. In blond Europeans, there is very little of this 
conjunctival pigment, and the sclerotic or “white of the eye is a clear 
white. In more heavily pigmented races, it may be yellowish, sjxjited. or 
a dirty brown color. 

The pigment of the iris and of the other jiortions of the eye probably 
has the same protective function as the pigment of the skin. The eyes of 
lightly pigmented Europeans arc then least protected from the destruc¬ 
tive ultra-violet solar rays. 

The eye of the gibbon is said to approach closest to man in the distribu¬ 
tion of its pigment in the iris and ciliary' l>ody. Both men and apes show 
strong conjunctival pigment as a compensation for the heavy pigment 
of the sclera found in other mammals. 

It was suggested in early studies of the inheritance of eye color that 
pure blue eyes are recessive to heavily pigmented dark eyes, that mixed 
eyes (with a light background and a pigmented area around the pupil) 
are heterozygous—that they contain Ixjth dominant and rexessive fac¬ 
tors. .As usual, such a simple scheme has proved to be inadetjuaie. In 
the first place, it seems probable that the far more heavily pigmented 
dark brown or black eyes ol .Mongoloids and Negroids are genetically 
distinct from the dark brown eyes of Europeans. In a general way. it still 
seems to be likely that such heavily pigmented dark eyes are dominant 
in most cases over the mixed eyes and light eyes of Europeans, although 
|>erhaps incompletely so. Similarly, it would appear that blue eyes arc 
usually recessive but not invariably so. (iates has observed deep blue 
eyes in a native of Ceylon with full dark skin color and jet black, wavy 
hair. This man w.is of putatively pure Singhalese descent and several 
of his relatives had this same pure blue shatle of eye color .associated vviili 
dark skin and black hair. Gate's secured a pedigree and came to the con- 
elusion that blue eyes had arisen in this |)opulation as a dominant muta¬ 
tion independent of factors for skin color.*’ 

There is little doubt that blue eyes have originated as a mutation 
from brown and often independently of depigmentation ol the hair, if 
not of the skin. There is no other adequate explanation for the enormous 
prevalence ol the combination of blue eyes and dark hair in Ireland in 
the so-called Keltic type. We shall have to discuss this matter in more 
detail in our consideration of Euroj>ean morphological types. 

• ^ Gam. Eyes in .Native* of Cevlon. p. 921. 
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The principal types of eye color may be classified according to primar\. 
or background, color, in combination with secondary, or superficial and 
detailed, hue. Thus, “light" eyes have blue or gray background with 
unpigmented (white or gray) detail markings; “pale mixed” have blue, 
green, or gray backgrounds with yellow or orange detail; “mixed” have 
similar backgrounds, but with brown or red*brown detail; whereas 
“dark” eyes have dark green or brown backgrounds and distinguishable 
detail is always brown. .Alice Brues, using this classification in a study 
of c)e colors of White siblings, found that light eyes were commoner 
in males than females and produced evidence that light eyes in males 
are a se.vlinked recessive. Pure light eyes and light eyes having specks 
or a slightly darkened scallop line seemed to be distinguished from each 
other by one or more hereditary modifying factors added to their general 
basis. Houe\cr, Bruescould find no genotypic difference between mixed 
eyes with a small amount of brown and those much darker. She postulated 
a sex linkage of eye color involving a recessive light, a dominant inter¬ 
mediate, and probably another independent, non-sex-linked factor pro¬ 
ducing the larger class of the dark eyes. A further correlation of eye color 
witli eye structure by this same observer indicated that the eye with a 
complete, smooth anterior layer, always pigmented, is controlled by one 
dominant, non-sex-linked factor. Tliere also seems to be a common 
determiner for degeneration of the anterior layer involved in both 
partially and fully atrophied irides (the cryptose-croded and scallopcxl 
types). I his latter is a dominant sex-linked factor (hypostatic to the 
smooth, pigmented determiner) which advances structural e.xcavation of 
the iris. 


ASSOCIATIO.N OF HAIR COLOR A.ND EYE COLOR 

In the dark-colored races, there is usually a proportionate intensity 
of pigmentation in hair, skin, and eyes. The melanin-stuffed hair of the 
Ne^o goes with dark brown or nearly black skin and a dark brown 
iridical hue which sometimes attains a black that makes ilie iris in¬ 
distinguishable from the pupil. It is to l>e doubted that the blue-black 
hair and yellow-brown skin of the Mongoloid are ever accompanied bv 
eyes that are so black. The prevalent Mongoloid eye color is dark brown 
or medium brown. In W'hites. irides that can profx-rly be called black 
are very rare, perhaj>s non-existent. For that matter, really black hair 
(which shows no brown tints in transmitted light) is found in large 
proportions only among the very swarthy Whites. Piiiard recorded a 
maximum occurrence among the Balkan peoples of 75.7 per cent of 


HEREDITY AM) RACE 


4BI 

black hair in Gypsy men, Uie Greeks ranking a very jMor second with 
363 per cenc It i$ to be doubted that the strict criterion of blackness 
mentioned above was applied in these observations. Most of die hair 
that laymen describe as "blackin Europeans is really dark broum 

In the relatively depigniented White race, the darkest mean h.iir color 
is found with smooth pigmented eyes (eyes in wirich the anterior layer 
of the iris is Lineroded and brown in color), according tci the uhsen'j- 
ttons of Brues. Amount of brown pigment by area in mixed eyes also 
correlates definitely W’irh hair color. Pale mixed eyes gcj w ith lighter 
hair than mixed eyes. Finally^ the lighter sliades of blue eyes are more 
likely to accompany very light shades of hair than are medium or deep 
blue eyes. Red pigment in the liair in Alice Bi nes' series sliow'ed no 
correlation ivitli the three shades of blue backgroimd tolor, hut ratlier 
was associated with green and firown background colors. Redness of 
hair was more strongly correlated ivith detail or siipeificial coloring of 
the iris than ivas brown hair* Pale mixed eyes are more likely to go with 
red in the hair than are light eyes, and the psstx iaiion of red pigment 
in hair rvitb d.ark eyes, as contrasted wiih mixcxl eyes, is stronger than 
the association of brown pigment in hair with these darker eye colors, 

‘Fhere is a dilfcrence in hair-color and eye-color associaiions between 
the sexes. Fair iind light brosvn hair are commonest with light eyes in 
men but fretpiently occur in the women with iiuermediate eye colors. 
iJnies thinks that the evidence in siblings indicates that this sex diUer- 
ence is due to the inelfectivcness or possibly the recessive character ol 
the sex-linked, initTinediaie eye-color factor in rcsjicci of hair pigmenta¬ 
tion, 

MacConaill ami Ralphs, in an investigation of age-changes in hair 
color and eye color in a large series ejE English males, found that brown 
eyes whth blond hair are commonest in ihe second quarter of the jiei iod 
from birth to maturity.'" This comhination during giowili apjsears 
to Ejf due to the fact ifiat progressive pigmentation in blond-bruuet mix¬ 
tures affects the eyes earlier than the hair. It is extremely rare in adults. 
On the other hand, blue eyes and dark hair are very common in cer¬ 
tain White stocks, probably most notably in Ireland. MacConaill atid 
Ralphs postulate three pigmentation piiases during development and 
nine developmental combinations of hair color and eye color. The phases 
are: Fast (full pigmentation inmiediately after birth). Medium (full 

i* MacCkinalll, anti R.ilphi. -t'ftsi Nawl Dcvclopni'fin.'* pp, 2I9-"i25 

MatConaill. '■SliiUirc of Vtalc School Chilclwn/' pp- ■T-laMiflBUtiin o£ lla.il 

Jinri Evt Cnlcuifpp. l7S-t7fi 
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pigmentation at puberty). Slow (full pigmentation of hair and eyes at 
20 years). Persons with blond hair and brown eyes are called “cyanopcs." 
those with blue eyes and blond hair “glaucopes.” .Assuming a piiir ol 
factors for blue or non-blue eyes (F.F.,Ee.er) and another pair for blond or 
dark hair (IIH,H/t,///j), they propose the following genetic scheme; 
EFUII = Fast Dark; FFII/t = Medium Dark with cyanopic siaj»e; 
Fell I! = Medium Dark with glaucopic stage: EeH/i = Slow with inter¬ 
mediate stage variable; EE/t/i = Fast Cyanope; Ee/i/i = Slow CyanojK'; 
ecHH = Fast Glautope; eeWli = Slow Glaucopc; echh = Blond (blue 
eyes and fair hair). The developmental phases and the included eye- and 
hair-color combinations are plausible, but certainly the genetic scheme 
seems oversimplilied. This study led the authors to interesting and prob¬ 
ably valid conclusions as to the serpience of mutations that has produced 
partial or full depigmentation of hair and eyes in combination. It is 
assumed that from the original condition (EEI111) of dark hair and eyes, 
E first mutated to e, resulting in the glaucopic combination (blue eyes 
and dark hair). This suggestion is rendered plausible not only by the 
large numbers of blue-eyed, dark-haired adults in the British Isles and 
elsewhere in Europe, but also by Gates* inde|>eiulent observation ol a 
blue-eyed, mutant Singhalese. The further assumption of MacC’.onaill 
is that the mutation of 11 to //,ol dark hair to blond hair, came separately 
and later, and that such light-eyed, light-haired stocks as the Nordic and 
East Baltic arc recombinations into a double recessive. Gates suggests 
that if e and h occurred as separate mutations, crossing over must ha\c 
taken place in order to stabilize the double recessive blond type ee/i/i.’* 
However, there exists among adult Whites no sunirient reservoir ol 
cyanopes of adult years (brown-eyed, blond-haired) as would afford 
credibility for the hypothesis that pure blonds have come alrout by a 
recombination of light eyes from a dark-haired stcx:k and light hair from 
a dark-eyed stock. Rather it would seem reasonable that in a sunk or 
stex^ks that had already undergone the initial step toward depigmenta- 
lion—the blue eyed mutation—a second mutation or series of muta¬ 
tions cxc urred in which the hair color was reduced to blond. 

It would ap|>ear probable also that the repeated mutations that estab¬ 
lish blue eyes in a dark-haired race are accompanied by decrease in 
skin pigmentation, since in such “glaucopes” the complexion is usuallv 
pale white or ruddy, not swarthy. Vet the |)ossibility of blue eyes appear¬ 
ing in a heavily pigmented stock without concomitant lightening of skin 
color is established by Ciates’ Singhalese example. 

t* C^alM. ms 
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HAIR 

The form of the hair affords the most used basis for a primary classihca- 
lion of present day human groups. But, among civili/ed peoples nowa¬ 
days. one has to be very wary in employing liair form as a racial triierion. 
since many White persons have their hair '‘permanently” waved and 
many colored individuals artificially straighten it. Mongoloid nu esare re¬ 
markable for their straight, coarse, blue-black hair, and Negroes are 
ecpially notable for short, mattc'd, wiry hair which glows in liny spirals 
and is rather inappropriately called "woolly." Between these extreme 
and characteristic gradations are several varieties of more or less curved 
hair. So-called "fri//ly” hair is longer than the "wordly" hair with its 
tightly coiled spirals. "Kinky" is a better icriii than frizzly, for this form 
of hair usually does not grow in spirals but in short, deep, U-shaped 
waxes. People udiose hair is kinky or frizzly generally have small spirals 
or light curls on some part of the head. It is certain that kinky or frizzly 
hair ordinarily occurs in racial types in which there is at least a generous 
admixture of the .Negro or the .Negrito. Kinky hair, according to the 
un|)ublished research of Stanley M. (iarn, shows, under the microstope, 
a pinching or constriction at the site of the kink and also a twisting of 
the hair shaft. Below the waist, or place of greatest constriction, the hair 
shaft seems to have been given a half-turn in one direction, and alxjve 
it a half-turn in the opposite direction (Photomicrograph 2). Woolly or 
tightly curlcxl spiral hair apparently has the twisting of the hair shaft 
in one direction only, but shows the same constrictions at very Iretpient 
intervals along the hair shaft. 

C»arn has studied numerous examples of kinky or frizzly hair from 
the heads and Inxlies of Europeans who presumably do not carry any 
strain of Negro blood. There are at least two well-attested examples in 
the literature of hair form in which definitely kinky or apparently woolly 
hair ap|>cars in the families of blond North Europeans and seems to 
behave as a dominant mutation. In tht*se familic*s, one Norwegian, the 
other Dutch, the supposition of Negroid .admixture is thought to be 
<juiie untenable.’® It seems clear enough, then, that mutations of straight 
or wavy hair to frizzly or even woolly may occasionally take place in the 
W^hiie race, but it is interesting to note that such frizzly or wcxzlly W^liite 
hair seems not to have established itsSelf .is a char.icierisiic feature of any 
While subrace. It is a sporadic familial inheritance, (iarn stales that 
kinky hairs occur, here and there, on the head and Ixxly of iiu>st Whites. 

Mohr, “Woolly Hair," pp. 545-552. 

Schokking. "Arwihcr Woolly Hair .Miitaiion." pp. 557-540. 
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The hair simply called "curly" is also spiral haiCj. but the spirals are 
lar^e instead of srnall and are loose. Tightly curled hair^ in which the 
spirals are small but not minute as in Negroes, occurs in many peoples 
wdio may and probably do have minor Negroid strains in their composi¬ 
tion, as, for esxnnple, Australians^ East Indians, and some Polynesians. 
It may be seen not infrequently among the White races, and in my 
opinion here too it nsually points toward the expression of a latent Ne¬ 
groid strain. It is possible, how'ever, that the lesser degrees of curly hair 
may luve arisen as s|>oiU:ineous variations in some White stocks. 

Wavy hair is properly so called when the strands of hair are curved 
in siicli an ec[Ua] and symmetrical ivay as to pruxlnce regular undulationSj 
cither long and shallow' or short and deep. I’here is no doubt that these 
W'avy varieties of liair are geneiicaily as well ais morphologically inter¬ 
mediate between the extreme grades of siraigiuiiess and curvature, as 
exemplified in Mongoluitis and Negroes, Sncli wavy hair is known in 
some cases to tesiilt from crosses of straight-haired and curly-haired par¬ 
ents. ^\^av'y hair is tvtdely tlistributed among most of the secondary <n 
conipwiie races and is particularly common among Polynesians and 
Europeans. 

File fine, siraigljt hair of l.nropeans differs considerahiy in texture 
and crt>ss section from the coarse, straight Mongoloid hair and does not 
stand up iigniinst woolly hair in crosses as does Mongoloid straight hair. 
It is not improbable that straight^ coarse Mongoloid hair is doniinam 
over w'oolly hair, but Eine, straight Etirfipean hair is certainly recessive 
to all degrees of curved hair. Cjiirv'atnre of the follicle accompanies 
curly hair {Photoiuicrograph 1). 

brnes, in studying the hair form of slblirigs of European ancestry, 
found some evidence that, in sib pairs, straight hair is a sex-linked re¬ 
cessive. but dominance is ccriainly incomplete, if not lacking, ff males 
have only a single determining gene for hair form (that on the X- 
chromosome), whereas females, in addition to the doubled gettotyjx-s 
Corresponding to the two types of hair form fouml in males, have also 
a coiisiderablt heterozygous class, there ought to be a considerable 
piling-up of females in the intermediate claves of hair form. In four 
classic studies of radical race mixtures [Aincrican-Negroid (Hay'), Dutch- 
Elottentot (tiserher), S|>ani5li-Maya (Williams), and Fnglish-Tahiiian 
(Shapiro)j, this tendency of females to exhibit excesses in the middle 
classes (low waves, deep waves, and curly) as contrasted with the male 
tendency toward extremes (straigFn and frizjly) Is plainly exhibited. 
Testing the putative sex-linkagc in hair form u ilii the known sexdinkage 
in eye color* llrties fouiitl tiiat, in pairs cjf the same sex, the excess of 
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likeness in hair form with likeness in eye color is a 99 per cent certainty, 
whereas similarity in hair form with siblings of different eye color is 
virtually that which might be expected through chance alone. 

In Brues’ series, straight hair tended to be excessively associated with 
pale mixed and dark eyes, low-waved hair with light and mixed eyes. 
Higher grades of hair curvature (deep waves and curly) show no such 
association with eye color. In the dark (smooth-pigmented) eyes and also 
in the pale mixed class, there appears to be some factor suppressing a 
low wave of the hair, but it does not affect deep waves or curly hair. Brues ^ 
found no clear association of hair color with hair form in her European 
siblings. 

On the whole, it would appear that the very straight and coarse 
Nfongoloid hair form, the markedly curved, woolly, friz/ly .Negroid 
types, and a third category of more or less intermediate forms (fine or 
smooth, straight hair, low waves, deep waves, and curly) constitute the 
main varieties that arc useful for racial classification. The intermediate 
forms occur in secondary races (of hybridized origin) and in the dif¬ 
ferent morphological types of the While primary race. In this last-named 
race, the asscK'iation of the variations of intermediate hair form with 
such subraces as Nordic. .Alpine, Mediterranean, etc., seems to have 
little taxonomic value. Familial rather than broader racial genetic fac¬ 
tors seem to be principally responsible for variations within European 
and other While stocks, with the exception of certain specialized inbred 
types and others in which some minor admixture of a racially extraneous 
strain may tend to express itself in a predominant hair form. Thus 
inbreeding in jewish peoples may account in part for the high incidence 
of deep-waved hair, particularly if some selectional factor operates in 
favor of that variation within the stock involvtxl. Again, the prevalence 
of straight and somewhat coarser hair in Eastern and Central Euro|>e 
than is commonly found farther to the north, south, and west may well 
be caused by infusions of Mongoloid strains. 

It was formerly believed that the shape of the cross-section of the hair 
shaft as cxpres.sed by an index was an exact indicator of the form of the 
hair. Thus an index of the hair cross-section in which the lesser diameter 
exceeds 80 per cent of the greater was thought to be virtual proof that 
the hair in question was straight, w’hereas an index below 60 per cent 
was the invariable mark of a strongly curved hair. It is now known that 
there is a considerable overlapping of hair-form indices betw'een races 
and no little variation in the hairs of the same individual. .All of the 
hairs of Chinese are not circular, nor are all of the Negro hairs flattened 
oval in cross-section. It is unsafe to predict the form of the hair from 
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indices of cross-sections, unless one uses a whole series oi cross-sec Lions 
(30 to 100) from tmt h inrNvidu.il and strikes an average* These averages 
are still valitl lor primary racial groups. Thus, average indices in excess 
of SO in AC hole groups of people may be presumed to indicate straight 
Mongoloid hair (Jakuts S0.2, Ancient Peiiivians S4*l. Paraguay Indians 
Sfi*4), while Ioav average indices, .such as JiO.7 in the Cpallas and 55.4 in 
the Krti of Ltberla, do mean Negroid curved hair. Yet Trotter* in a 
short series of 340 Whites, found Indices ranging in individual head hairs 
irom 47 to 00 in females and from 57 to 92 in males, with mean indices 
of 71.2 in mates and 74.7 in females.-*^ 

li is to be doiifued that hair form is mcKliliable by environment ^'Nat¬ 
urally curly" hair becomes more curly in damp weather, but artificiaih' 
cur\'cd hair straiglitcns out rvhen exposed to moistuie* "Permanent 
waving" of the hair is accomplished by twisting the hair and applying m 
it intense heat, while keeping the hair moist. Straightening of the hair 
is elfectcd by ironing it out under moist heat. Apparently hair that is 
‘’penmmenily waved" is little affected by subsequent damp weatlier, 
but the Avave is gradually lost as the hair gioAvs out and is ctit. Straight¬ 
ened hair becomes curved, however, as sewn as the ainujsphefe gets 
humid. These tons!derations make it probable that there is some reli- 
tbnsbip between heat and mobture and curvature of the hair. It should 
he recalled, liowever, tliat very curly hair Is flattened oval In cross¬ 
set tion, whereas very straight hair b almost round, and curly hair inter¬ 
mediate in fortti. 1 lie circular cross-section makes for greater rigidity 
and straightness. 1 shfjidd doubt that it Avould he possible to put a 
"pemianein wave" into really straight, coarse .\fongoloid hair, or to 
make permanently straight tlie flattened oval, twisted Negroid hair. 

ft may be that Negroid hair is an adaptation to the moist tropics, hut 
Mongoloids thielling in the tropics have just as straight hair as those 
under .Arctic conditions. Nor does straight European hair become curved 
under tropical conditions. Negioes living in temperaLe /ones seem to 
shoAv no diminution in the curvature of the hair. Changes in hair form 
during the llfeliine oF the individual, such as are observed in many 
F.nropeans aa'Fio liave At'avy or curly hair in infancy Avhich gradually 
straightens out, are pcrha|)S due to icmpornry dominance of an ancestral 
strain producing curly hair, Avliich is afterwards swamped by a nciv 
grow 1 1] of straight hair. At any rate, this stems to be die most plausible 
explanation of such cases, and it may indicate that curved forms of liair 
are not perfectly dominant over the coarse, straigiii forms. Straight 
Mongoloid hair is almost twice as heavy as a like amount of Negro Iiair, 

Trticter, "form. and Cotnr of Head Hair,” p. 4^6. 
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:ind the hair of Whites is intermediate in \^'eislu. Of the \Vhite st£Kks» 
Nordics have die lightest hair; that of Alpines is heavier, and Mediter^ 
raiieans have the heaviest.- flead hair is longest in Mongoloids, shortest 
in Negroids, and intermediate in length in Whites and composite races. 

Heard and body hair are very sixtrse in Negroids and Moiigoloids and 
thicker in the White race. Probably the most abundant Ix-aid and body 
hair is found in the aborigines of Japan, the Ainu, who seem to be die 
rcnmani of an ancient slock that may ha^c extended across norihcin .Asia 
in early times (mate 23). The Ainu, when umnixed witli Mongoloid 
strains, have wavy black hair or slightly cinly liair and arc neither Nc^ 
groid nor Afongoloid but should be classed among the light brown or 
bninei While subraces. I’he native Australians, alihnugh showing a 
distinct Negroid stmin and very dark skinned, often have abundant body 
liair and well developed beards (Plate 26), The head hair varies from 
wavy to moderately curly. 1 ticre is. in diis race, in all probability, a 
strain of die smme slock that bas given rise to the Amu. Other hirsute 
stcxks ate the Cennal European Alpines and die allied Armenoids. 
Especially in die former group die body hair is abundant and the beard 
and moustache long and thick, btith the blond North Euro[>ean subrace 
and the bnmei Southern or Nfcditcnanean subrace have less abundant 
liody hair than the other While stocks Imt much more than Ne^oes or 
Mongoloids. Most of the composite or secondary races in which pre^ 
doininant Mongoloid or Negroid strains may be detected ha\t scanty 
bcanb and little body hair, Where, however. Negro strains have been 
mixed w'ith those of the various W hite suhmees, the hybrids show an 
iiueimediale degTee of hairiness. 

Cutting the hair does not make ii grow dneker nr laster. nor does 
shaving make the beard thicker or coarser. Dr. Mildred Trotiei of 
^Vashington University. Si. Louis, persuaded tliree women to shave one 
leg Jroin knee to ankle twice a week for eight moiuhs. No change m hair 
growth was effected. Similar experiments, earelnlly controlled, liave been 
made by both sexes on various i^irts of the body w idi identical results. 
Exiernal applications ol cokl Lxeam. liipiid jxtiolatiim. and oilier 
agencies have no effect upon hair growth. Exposure losun as tomrasied 
with protection by clothing seems to make little or no difference to 
growth of hair. N-rays discourage liair from growing liy destroying die 
Follicle, State of mitriiion is probably immaierlal as a factor in die prfr 
duclion of body hair. On the tvhole. it seems probable ibai ihe secre^ 
lions of die ductless glands are the most important agents m promoting 
or inhibiiing the growth of hair. According lo Uopold La^vi, die serre- 

« and -Rocial anJ Ssvuil Di1trt=nc« in H^ii WeiRhi," pp. J75-S65. 
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tioii Of tlic thyroid affects the hair of the scalp, the cyebroivs, and the 
lashes: that of tlie ovaries and testes, the body hair and beaid. The 
pituitary and the supTarenal secretions, through their influerltc on 
the testes, operate on the hair in general CKCept tlie head hair, eycbiovrs. 
and lashes. But all of this is rather speculative. It does seem to point 
toward a conclusion that the quantity of the hair in all parts of the body 
IS governe<l m individuals and in races by the endocrine balance. But 
men wiio are bald and ivoincn udio have "sn peril non s" hair are not ad- 
Msctl to resort to gland quacks nor to expose themselves to X-rays. The 
safest course is to "grin and bear it/' 


KEAir FtJRM 

Any nijii or woman who has ever iried on a stiff straw hat, a howler, 
or a silk "tofipcr" knows that heads differ in shape and do not fit all hats. 
Tlie only people who stent to he ignorant of tlifs fact are tliose who 
make the flats. Skulfs or heads when looked at from afxjve show much 
variety in their contours. Almost all heads are longer titan they arc hroatl, 
fnit the vertical i ietv may show a long nairim- ellipse, a fat oval, a coffin- 
shaped pen lagonofd lorni, a somewhat wedge-shaped ellipse witfi tlie 
hinder breadth muclt greater titan the trcint.il breadtli, and otiier forms. 
The great Italian antfiropnlogist Sergi devised an clahorate stheme of 
classiftcatioii lor liead contours. It hrislles witfi appalling terms sucli as 

entagoiioides aciittis" and "Ellipsoides emholiciis" which arc ftaid to 
pronontlce and almost impossible to apply, except as opprobrious 
cptthets Moreover, tins descripiive classification of head farm does not 
lend usell readily ,o statistical analysis anti elalKiration. Conscquetttly. 
anthropolopsts liave usually adhered to anotjier rnetliod of classifying 
head form from the vertical aspcct-ihe ratio of the nia.ximiim breadth 
to the mammmn length. Any skt.ll viewed from alsove must he either 
narrow te ative to its length, or broad, or rnedumi. To jmt ft .mother 
w,ry, a sku I may be long, sliort, or medium witli reference to its lireadtli. 

U hen the maxiinum breadth of a skull is less tl.an 75 per cent of its 
^eatest length, the skull is said to he long-headed or dolichocephalic, 
\\ heir the breadth is 80 pet cent or more of the length, the skt.ll is called 
braehycephalte or sl.or.-l,ended, and when the ratio of breadth to lengd, 
IS lie.w^en m and 80 per cent the skull is called ntesocephalic. On the 
bead of the living, the thickness of the temporal muscles on Iro.h sides 
of the vault increases disproportionately the breadth diameter, so that 
this ratio, cal ed die cephalic index, ranges about two units higher on 
the head of tiie living than on the dry skulk CoHotiuially wc refer to 
dohehoeephais as long-heads. and htacl.ycephals are often called round- 
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heads. There arc no ‘‘square-heads/' at kasc. to the anihrofiologist. It is 
dear that tlie ratio of the niUNimuiii breadth to die greatest length of the 
skull or head is a very imperfect espression of the head contour. It does 
not take into atcoutu the breadth of the forcliead, which is aJuays less 
than the breadth over the ears; it makes no aiVoivaiite for the variation in 
position of the nia\iniuxi> breadth, which may be far back on the side 
wails of the vault (the parietaU) or nearer to tlic middle points of tlie 
bones, and either low down just over the ear holes or higli up on the 
parietal liosses or bumps; it disregards also the shape of the occiptit or 
back of the head. Nevertheless, this cranial or cephalic index has the merit 
of expressing a proportion and being capable of mathcinatical ireatment. 

^Vbat determines the extreme variations of this cranial or cephalic 
index? We recall that to be of use for purptjses ol racial classification a 
tea lure must be hereditarily tiaiismkted and sliotild not be subject to 
obvious environmental adaptations. Docs the length-breadth intkx of 
the skull fulfill these prerequisites? 

Tlic hori/ontal contour and every other contour of the head are deter- 
Tuined primarily by the shape of tJic brain. The form of tlie niiLshell de¬ 
pends Upon the shape of the kernel, or, ait any rate, the shell grows to 
cover the nut. The btmes of the skull vault are laid dotvn in membrane 
in the embryo and ihose of the .skull base in cartilage. The membranous 
and car ti Iasi nous olates ossifv into bone from centers of ossification, a 
certain nimiber in eacJi bone. The bones of the skull meet each other 
at tlielr edges, forming cranial stiturcs which remain Ojicn until the 
growth of the brain has ceased. So, to cover the expanding brain, the 
cranial bones enlarge, growth taking place particnlarly along the svitiiral 
lines. After inattirity has been attained and the brain has ceased to grow, 
these cranial sutures liecoine obliterated, until, in aged persons, the sktill 
vault is often a single shell of bone. Thus, the sktill vault is a plastic 
covering moulded roughly to the shape of the brain and ser\ ing to pro¬ 
tect whatever of brain is present. But the brain-case has other functions. 
To the cranio-facial base is hafted the skeleton of the face; the sides 
of the vault afford attachment for the great temporal nuiscks of mastica¬ 
tion; the supraorbital region may develop brow-ridges which ser\e both 
to protect the eyes and to resist the uptvard stresses of chewing. The 
hinder part of the lira in-case also provides attachments fi>r the muscles 
and ligaments that support the slightly o\'erbalanced jaws. How iiukJi 
do these mechanical ftincilons affect the form of the brairKase? Evi¬ 
dently, the larger and more projecting the face, the stronger must be the 
scallolding that provides for masticatory attachments and for jaw sufi- 
port. tn such snouty forms as tlie Rhodesian man, Neanderthal man. 
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ihe gorilla, and chimpan/ce. the brow-ridges protrude far forward of the 
frontal lobes of the brain, forming pent houses over the eyes. The skull 
is much longer than the brain on account of this frontal buttress. 
Similarly, the projection backward of the occipital region and a bony 
transverse ridge or torus afford firmer purchase for the neck musculature, 
which must be adequate for jasv support. Further, the fan-shaped are.i.s 
of attaihment of the temporal muscles on the sides of the brain-case in¬ 
crease in size with greater massiveness of the jaws. Some anthropologists 
think that these temporal attachments restrict the transverse growth ol 
the brain and of the brain-case by the compression they exert upon the 
skull walls. When you chew, you squeeze your skull, if not your brain. 

It is apparent, therefore, that men with big faces and protruding jaws 
are likely to have longer and relatively narrower skulls than those with 
recessed jaws and smaller faces. c*s|)ecially if the face and jaws have in¬ 
creased disproportionately to the growth of the brain. But how do 
individuals acquire large and protruding faces and jaws? .Apart from 
some special cases, individual men do not acquire big jaws at all; they 
inherit them. Negroes and .Australians put ufx)n their chewing apparatus 
no special strain that causes them to develop protruding jaws. The func¬ 
tional utility of a protruding snout vanished in the prehuman stage ol 
evolution. Even in such fossil forms .as Neanderthal man and Rhodesian 
man, massive jaws and prognathism must be more survivals of a lower 
primate condition, since the diet of these races could scarcely have made 
greater demands upon their jaws than do the foods masticated by 
many primitive and straight-faced men of today. .Mcxlern civilized races, 
which live for the most part upon diets of soft, cooked food requiring 
little cheuing, have small and non-protrusive jaws hung to long and 
narrow skulls or to short and broad skulls, quite indiscriminately. 

Only one group of modern men affords any plausible support for the 
theory of skull modification through the masticatory function. This is 
the Eskimo. 

The skull of the F-skimo is the most easily recognizable of all cranial 
tyfies (Hg. 64). Characteristically, it is very long, narrow*, and high, with 
a ridge-ix)lc-like elevation running down the middle line of the roof from 
front to Ixick. The temporal muscle attachments are very extensive; the 
temporal crests or ridges Ixuinding the upper parts of these areas rise 
high up on the vault and often approach close to the middle line. The 
face of the Eskimo is long and extremely broad. The cheek bones or 
malars. prominent in all Mongoloids, project outward to an exaggerated 
degree and are also pushed forward. The hinder angles of the jaws are 
evened and flaring so that the face looks very* square. The forehead is 
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narrow but usually of fair height and rather steep. Brow-ridges are 
feebly developed. The nasal aperture is very narrow and the bridge of 
the nose is also narrow and shows but little elevation. The face is flat. 
The palate is very broad and shallow and of a parabolic or hyperbolic 
form. The lower jaw is shallotv, with the chin eminence |x)orly de¬ 
veloped, but it is very tliick in the body and enormously strong in the 
ascending branch. The teeth are large and in adults show the marks of 
extraordinary usage. Yet the entire face and jaws protrude very little. 

It is commonly supposed that the great development of the chewing 
muscles in the Eskimo has modified the form of the brain-case. The 



Fig, 64. Side, front, and top views of the skull of a male Eskimo, with areas of tem¬ 
poral muscle attachment and relief of brow ridges indicated by stippling. 

tremendous attachments of the temporal muscles to the side walls of 
the skull are supjjosed to have restricted the lateral growth of the brain, 
compensation taking place by increase in length, thus rendering the 
Eskimo head excessively dolichocephalic and relatively high or hypsi- 
cephalic. The reason for the great masticatory development is supposed 
to be the tough fish and flesh diet upon which the Eskimo principally 
subsist. In addition to consuming large quantities of whale, seal, walrus, 
and other tough meat, the Eskimo are reputed to use their teeth for un¬ 
tieing frozen knots and lashings and for various feats of strength. Fur¬ 
thermore, they are reported to soften up leather and prepare it for use 
in clothing by chewing it. In the evening, FAkimo ladies chew up their 
husbands' frozen boots so that the latter may have nice, soft f(X)twear 
ready for the next morning. All of these facts are correct. The Eskimo 
have, of all living men, the most powerfully developed chewing appara¬ 
tus. To the anatomist, most tAkimo crania give plain evidence of dental 
and masticatory hypertrophy. 

But there are grave objections to attributing their excessive dolicho- 
cephaly to squeezing of the skull walls by the powerful temporal muscles. 
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In the first place, it is questionable whether the temporal muscles actu¬ 
ally exert any great inward pressure upon the skull walls, as their pull 
is almost straight up and down. The massctcrs and pterygoids, which 
also function in chewing, could have no such effect, since they are 
atuched solely to the facial skeleton. Again, the food of the Eskimo is 
probably not as tough as it is reputed to be. 

Mr. Vilhjalmur Stefansson, who has lived ten years with the Eskimo 
and for long periods exclusively upon their food, informs me that frozen 
fish is alxim of the consistency of ice cream. Freezing breaks up the fibres 
of the flesh. The chewing of sealskin and other kinds of hides for the 
purpose of preparing them for clothing is done almost exclusively by 
the women. But the women have not the very narrow skulls and great 
temporal muscle aitaclimcms tliai arc such marked features of the males. 
They have indeed powerful jaws and teeth, but the exaggerations of 
Eskimo cranial form are primarily male features. Stefansson thinks that 
the Eskimo use their teeth in feats of strength because they happen to 
have inherited strong jaws, rather than that their jaws become strong 
through usage. This seems plausible. 

.All in all, I am extremely sceptical of the masticatory causation of 
Eskimo dolichotephaly. It reminds me of Father William’s explanation 
of his mandibular prowess: 

\ou arc old, said the youth, and your jaw's arc too w*eak for anything 
tougher than suet: 

Yet you finished the goose, with the bones and the beak—pray, how did you 
manage to do it?'* 

In my youth, said his father, I took to the law and argued each case with 
my wife. 

And the muscular strength which it gave to my jaws has lasted the rest 
of my life.” 

It is much more probable that the strenph of the chewing apparatus 
and its vigorous use in the Eskimo have caused his face and palate to 
increase in breadth than that they have squeezed out his skull to an 
excessive dolichocephaly. 

E\en if we admit that the Eskimo skull may have bct:ome constricted 
in brcsidth and increased in length through temjioral muscle pressure, 
we cannot supfKise that such external mechanical bciors are generally 
operative in mankind or have been inqxirtant factors in producing 
long headcdness. Professor Arthur Thomson of Oxford University long 
ago showed that there is a dose relation between the shape of the skull 
and the mass of the brain therein contained. Since the skull base is laid 
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dou'n in cartilage and tlie vault in membraitc, tbe latter is more plastic 
tlian the Eomier, Professor Thotnson illustrated the conditions of hu- 
man brain and skull growth by taking a skull troni tvhich the vault had 
been sawn off and placing dierein a rubber bladder. He then pumped 
air into the bladder as a substitute for brains. As the bladder expanded, 
it first took on the long, narrotv egg-sljape into which it was inottEded by 
tlie rigid base and lorver ^x^itions of the skttll walls. When, however, 
more and more air was puntped into the blafider, it swelled alxive and 
beyond the edges of the base and gradually became nearly s|iiierical. 
Successive increments ol air increased the breadth more than the Icngiiu 

EA'idently a sphere is tlie most economical sEiape of container. Given 
tw o persons of the same stature and of markedly different crania! capacity, 
ttie one with the larger brain is likely to base the rounder skttll. Or, if w'e 
take two men with identical cranial capacities, one of whom is sliort 
and the other tall, the taller indi\ idual is almost certain to have the 
longer head. For, the lengiii of the skull base and the length of the head 
ate related to the stature of tlie individual more closely than the breadth 
of the skull to body breadth or to stature. Of course, some short indi¬ 
viduals have long Iteads, and otltcr tall persons have short heads, but iix 
general the lengtJt ol the head and the height of the entire lx>dy arc corre¬ 
lated. It seems, therefore, that an increase of stature without a cor¬ 
responding increase of cranial capacity is likely to reduce the relative 
Fnearidi of t!ie skulk whereas an increase in brain si/e w'ithout an atUH- 
tion to stature tends to increase the relative breadth of tlie skull, making 
it more hradlycephalic. 

Since stature lliictiiaies markedly in offspring of the s;une parents, it 
seems probable that this lluctuation affects the cephalic index, since 
brain size appears to be more stable tlian stature. But such variations of 
the cejjhalic index with stature are probably slight and scarcely affect 
the mean cranial index of a population. lUikss some very untoward 
environmental condition operates constantly to depress stature thtotigli 
malnmriuou. 

Many years ago, Prolessor Franz Boas offered evidence that the chil¬ 
dren born in this country of foreign parentage differ in cranial index 
troin their parents. Round-headed Eastern Euro^xan Jews produced 
offspring in this country wdiose heafls were aiisolutely longer and rela¬ 
tively narrower. On the other hand, children of dolichocephalic Italian 
iitunigranrs show'ed an increase in ilte relation ol liie breadth to the 
length of the bead. The accuracy of these findings has been attested by 
at least two later and independent investigations. 

How are these changes to be explained? Many have ]ea|>ed to the 
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conclusion that something in the American environment moulds diverse 
head forms into a uniform type approaching that of tlie American In¬ 
dian. This idea is not supported by results of studies of Americans of 
European origin whose ancestors have been residents of the United 
States for several generations. Dr. Ales Hrdlieka found that these “Old 
Americans” resembled closely the European stocks from which their 
ancestors had sprung. 

Professor Boas examined and rejected the hypothesis that the altera¬ 
tion in head form in children of foreign parents in this country was due 
to abandonment of the habits of cradling which, practised in the home 
countries, tended to deform the skulls of infants. In some European 
countries, the infants are tightly swaddled, and their heads rest upon 
pillows that are alleged to flatten the back of the head. But there is 
satisfactoi 7 evidence neither that the heads are actually deformed by 
this practice nor that such methods of cradling are abandoned immedi¬ 
ately ufwn arrival in the United States. Boas himself was inclined to 
think that the variation of the head form in the children of immigrant 
parenuige may lie explained by the greater diversity of strains involved 
in marriages of Euroj>eans contracted in the United States. In EuroiK-. 
an Italian is likely to marry a girl of his own home village where most 
families have lieen more or less inbred for centuries. In .New York, an 
Italian may mate ivith a girl of his own nationality from any part of 
Italy. Such an increased diversity in family lines would be likely to 
cause fluctuations in the physical characteristics of the offspring. 

Formerly, it seemed to me that the explanation of this change in head 
form might lie. in part, in another set of factors. Russian Jews coming 
to this country beget children here who are taller and less brachy- 
cephalic than themselves. Many of these Eastern immigrants come from 
crowded city ghettos where they have been badly nourished and sub- 
jected to such unfavorable living conditions that their stature has been 
depressed. Such immigranu usually settle in some congested urban dis 
trict in the United States. But they earn more money and get more and 
better fo<Kl than in their native lands. Their children attain to their 
full hereditary measure of stature. In conformity with the increase of 
stature, their skull bases become elongated, but, since the brain mass 

does not increase proportionately, the skull becomes relatively narrower 
and longer. 

Unfortunately, this neat little theory does not work in some other 
cases. For cxain|)le. Or. Harry 1.. Sliapiro foiind that ihe Hawaiian liorn 
children of Japanese lx.rn immigrants are substantially taller than their 
parents, but their heads are significantly shorter and broader, so that 
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ilicy coin bine gicacer stature with more pronounced brachycephaly.’^ 
F!xpei’Lence has taught me to beware of simple add seeluclive explanations 
of bcidily changes. 

Professor Uoas himself did not argue for an unlmiitcd plasticity of 
bend form. 1 le merely pointed out the changes in people of the same stexk 
in iwQ different ciivironmcnts. It should be noted that Boas found that 
children Ixnn in the old countries, however young at iht time of their 
arrival here, leiain ttie head form of the parental stot'k. xind that in some 
cases the second generation born in this country seem to sliow an in¬ 
creased deviation from the parental type as compared with the first. One 
wonders wliat happens to tfie head form of an immigratu child fxirn 
timing the voyage over from the old country. 

Professor Atesis I vanovsky investigated a Inirgesstmpk of tlie po|jula- 
tion of SouthcTii lltissia just belore the onset of a famine and at inter¬ 
vals of six montiis during the three years of its duration. .All IxkIiIv 
nuMsurements were diminished by the starvation diet to which these 
people tvere redticed. W^eight and stature were esjH'cially totvered. All 
head and face measurements decreased, but the head breadth decreased 
more than the head length, so that in most of the grou|is studied the 
cranial index was loivered^ and brachycephaly was diminished. The 
uuniber of long-fieads in the population increased* Only in the case of 
the niaJc Armenians, the male Giuzins> and ihc male Tartars of Crimea, 
the brachyc e|jihaly rvas incre^ised. .Apparently not e^'en starvation can 
modify some types. The females of these groups, like the majority of all 
the peoples studied, showed increased dolichrKrephaly. In ermformity 
watl^ the decrease in head breadth, face breadth also decreased more than 
lace length, so that the subjects suffering from undernourishment be^ 
came relatively longer and narrowTr in their facial proportions—more 
bait liet-Faced and lantern-jawed. Four months after the famine ended, 
most ol the subjects studied had practically regained their normal she 
and proportions. 

The decrease in cephalic index among the famine stricken population 
of Russia amounted to an average of about two index units, or 2 per cent 
of the ratio of head breadth to head length. Professor Boas" studies of the 
head form t>F cliildrcn of F-uropean immigrants showed changes in the 
cephalic index of about the saute average quantity. One may perhaps con¬ 
clude that radical environmental disturbances, especially those affecting 
growth and niitriiiont may alter the lengtii-breadtii index of the head 
2 or 3 per cent. A live unit change is necessary to shift a head from doHcho- 


^'Shapim, Ali^ration a Fid EuirtrnFimfnfj pp- 59^19. 

** JvanoiiSliy. ■‘PhViital modi fint pp. 311’S55. 
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cephaly to brachyccphaly or the reverse, according to conventional sub¬ 
divisions of the index. It seems probable that the effect of such environ* 
menuil disturbances is insufficient to shift the head index from one ex¬ 
treme category’ to another unless it can be shown to be cumulative for 
several generations. \Nc do not know whether or not this ever happens, 
but to me it seems improbable. It is more likely that an adjustment of 
the organism to the new environment takes place so that succeeding 
generations tend to revert to the parental mean or to fluctuate about it. 

But, if we grant that head form as expressed by the cephalic index is, 
in the main, a heritable and non-adaptive feature, though subject to 
some environmental fluctuation, we have, nevertheless, to explain in 
what way head form is inherited. During early prehistoric times, the 
prevalent head form in most parts of Kurope was dolichocephalic. 

The first brachycephals appear late in the Upper Palaeolithic Age or in 
the succeeding Mesolithic. During the Neolithic period, dolichocephals 
are in the majority in most parts of Europe, but the round-headed ele¬ 
ment seems to increase in strength. The Bronze Age shows a further rein¬ 
forcement of the brachycephalic strain. In Great Britain during this 
period the predominantly long-headed population of Neolithic times is 
almost entirely replaced by round-heads. The spread of cremaiion makes 
it difficult to jutlge the relative proportions of dolichocephaly and brachy- 
cephaly during the latter part of the Bronze .Age and the Early Iron 
Age. Bone ash yields no cranial index. But there seems to have been a 
recrudescence of long-headedness during the Early Iron Age and the 
Roman period. Sometime after the tenth century a.d., the tide of brachy- 
cephaly suddenly rose and has continued at its flood down to the present 
lime. In Central and Eastern Europe, the long-headed ness of early limes 
has disappeared, and brachycephaly is generally prevalent. Round-heads 
also predominate in the western part of the continent, but centers of 
long-headedness still exist in Spain. Southern Italy. Scandinavia, the 
British Isles, and other isolated, but not necessarily benighted, regions. 

\'arious explanations have been offered for this change of head form 
in Euroj>e during the last ten centuries. Some have supjx)sed that the 
long-heads have been weeded out by a process of natural selection or 
perha^ exterminated by too free indulgence of their war-like pro¬ 
pensities. No valid evidence has Ijecn adduced in support of the theory 
that dolichcKcphals are constitutionally inferior to brachycephals. nor 
has it ever been shown that the death rates in long-headed stcxrks are 
higher than in round-hcadc*d sttxks. There is, however, some truth in the 
argument that the dying out of the North European long heads is partially 
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the result of their dispersion throughout the world in colonizing and 
military attempts. It is hardly possible to evaluate the importance of this 
factor, however lachrymose we become over the “Passing of tlie Great 
Race.” 

The brachycephalization of Europe finds a rough parallel in the Netv 
World. The American Indian population seems to have consisted of 
an earlier dolichocephalic siraiuiu which, in later times was supple¬ 
mented by a brachycephalic element. Here, as in Europe, round- 
headedness increased until the long headed populations survived only 
as remnants in isolated areas. Afy late colleague. Professor R. B. Dixou, 
accumulated evidence that long-headed primitive stocks have been re¬ 
placed by round-heads in so many parts of the world that brachy¬ 
cephalization may almost be claimed as an universal phenomenon. 

In the effort to explain why their early prehistoric or historic predeces¬ 
sors were long-heads, whereas they themselves are round-heads, some 
central and eastern European anthropologists have argued that their 
lack of rc*scmblance to their sup|>osed ancestors is due to an evolution 
of dolichocephalic ty|>es into brachycephalic types. Both the ancient 
Slavs and the ancient (iermans seem to have been dolichocephalic, while 
the opposite head form now prevails in that area. .A comforting sugges¬ 
tion is that the increase in the size of the brain in recent centuries is 
responsible for the greater relative and absolute head breadths of today. 
We have noted that an increase in cranial capacity with constant stature 
is likely to increase the cephalic index. But the theory that our head 
shapes differ from those of our ancestors because our brains are larger 
and therefore rounder is not supp<»rted by evidence of an increase of 
cranial ca|xicity or of brain mass during the period of brachycephaliza¬ 
tion. It cannot be shown that wherever brachycephals have succeeded 
dolichocephals the cubical contents of the brain-case display incre¬ 
ments pro{x>rtionaI to the rise of the cephalic index. Our brains simply 
have fwl grown. 

Probably the most important single factor in the brachycephalization 
of Europe in historic times has been the continuous inFdtraiion of .-Vsiatic 
round-heads, their iniermixiure with the earlier European dolicho¬ 
cephals. and the actual replacement of these latter by brachycephals. 
This obvious cause has been consistently neglected or minimized by 
Central European anthropologists. The Huns were out-and-out Mongol¬ 
oids, consisting of long-headed and round-headed types, with the former 
probably in the majority.** The Avars were also Mongoloid and pre- 

»• Own. Races of Europe, pp. 22&-2-10. 
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dominantly brachytcphalic. The Magyars were probably only partially 
Mongoloid and mesocephalic, with a strong tendency toward increasing 
brachycephaly. The Turks were and are non-Mongoloid but markedly 
brachycephalic. and the Mongols themselves who entered Europe were 
presumably largely of the brachycephalic variety. There seems to be some 
evidence that the Finno-Ugrians and Bulgars may have been long-heads 
originally. All in all. the bulk of the populations entering Europe from 
Asia in the historical migration period seems to have been round-headed. 

Anyone who thinks that Europe could have been overrun for cen¬ 
turies by these .\siatic hordes without undergoing a profound modifica¬ 
tion of the genetic and phenotypic constitution of its population is 
either ignorant of modern studies of race mixture or unwilling to face 
facts. A probably minor brachycephalic element already widespread in 
Europe was tremendously reinforced by these repeated immigrations. 
It is probable that many of the older dolichocephalic stocks were driven 
out, absorbc*d. or exterminated. It is pertinent to note that those areas 
of Europe that were relatively immune from these historical invasions of 
.Asiatic brachycephals—Scandinavia, the British Islt*s, the Spanish pen¬ 
insula. and Southern Italy—are precisely the places in which modern 
brachycephaliration is least evident. The invasions of Moors and Ber¬ 
bers into Spain brought principally dolichocephals. I'he New World 
was coloni/ed at first largely by the English, Spanish. Portuguese, and 
French—all predominantly long-headed or mesocephalic, with the pos¬ 
sible exception of the French. I am unaware of any evidence of progres¬ 
sive brachyccphali/ation of these stocks in North .America, Central 
.America, and South .America. 

The Euroj>ean swing toward brachycephaly in mediaeval and modern 
times naturally involves also the inheritance of head form. If the cephalic 
index were inherited by the operation of a single pair of factors with 
brachycephaly completely dominant, and if the original populations of 
long-heads and round-heads mixed in e(|ual proportions and without 
subsequent selection, we might expect three out of four Europeans to 
be brachycephalic and the rest dolichocephalic. Obviously, neither ol 
these conditions has been fulfilled. In the first place, whether the average 
of a European population is brachycephalic or dolichocephalic, that 
population is sure to include large pro|>ortions of persons with indices 
that are mesocephalic (77 to 81 on the living, 73 to 79 on the skull). If 
we assume that pure homozygotes in head form are either pronouncedly 
dolichocephalic or markedly brachycephalic, then it is clear that these 
mesocephals must be heterozygous and that multiple factors arc con- 
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cerned in tl.e inlieritancf of the cephalie index. Vet it is barely possible 
that inesKcphaly may have been the original head form of early and im- 
ditferentiaied Itomioids, and that many motlern mesoeeplials are of pure 
ntesoceiihalie lineage. In snelt an event, vre should have to pist.date re- 
neated nnnatious in both directions front the tntermed.ate head form. 
On the whole, such a theory lias little support in human palaconto ogy. 
since most forms of fossil men, tvhethcr .iitatonutally areltarc or of tie 
moderilited se/iietni types, seem to have been long-headed. A s,ilcr asst.nip- 
tion from the evideitce in hand seems to be that early man was osua ly 
lom-headed and that must mutations have been toward bradiyctphaly. 

[n all of the three primary races of modern 
Mongoloid-head form ranges from extreme ^ 

ntestiephaly to brachycephaly. Therefore n.u.at.ons toward bra hy 

cenltaly (or possibly in the op)»5iie tlnectioii) innsi hate t..l.cn j 
in all three of them. \ ct bt achyeephaly is comparaltvdy rare m . 
and dolidioeephnly in Mongoloids. Only in d.e White 
seent to be no strong numerical predomh.ant e of one or he other tor,n 
An elementary work such as this has no space lor a full discussion 
schemes ol the inhe. itanee of head form. It seems ne^cesstny to a^unte 
that more th.rn one inheritance factor or tmn ts n.volved tn lie le e 
mination of head length, and a number of f.actors also m head breadt . 
1-nrihet than this, in order to account lor 

one nuts, suppcse that in sonte way great head breadtits " 

the lesser breadths, or that .short head lengths assert ^ 

expense of hereditary factors making for great head lengtlr. n no oti 
way does it seem pos,sihle to explain the fact that studies oi family m 
herilanee show an excess ol braci.ycephalic children m faniiltes wh « 
parents are diverse in head form. l)r. Fre.s, a Dutch an.ltropolo .st h 
Investigated some thousands of families in which it ,s apparent .1 a th. 
is die ease. iSut no satisfactory scheme of expressing tliese olrservaLions 
by a MendelUn furnnila has >ei betMi devised. 

We do know lltat when brachycepltals and doiichot ephals ‘bterbreed, 
the resulting olfspriog may be dolichocephalic, mesocephaUe. or brachy^ 
cephalic, and that of such offspring few are 1 ke y to be 
many more either mesccephalic or hracliycophalic. All ^ 

indicate that the intermediate head hreadtit-leng.h md.ee 
. if not always, the result of crossing the extreme types 

also data that shotv that ptenls of die same head lorn. " "..tt 

differcni siae may produce offspring with head lortn ‘ _ 

selves. If, for example, both parents are dol.chocephal.c, bn. the father 
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has a ver>' large head and the moilicr a very small one, a child may in¬ 
herit the absolutely small head length of the mother with the absolutely 
large but relatively small paternal head breadth, and thus be meso- 
cephalic or even brachycephalic. Instances of this kind, which may be 
observed in Fret’s tables of head dimensions of parents and children, 
show tliat offspring may inherit the exact or approximate dimensions of 
the head from their parents, usually both diameters from the same 
parent, but sometimes one measurement from one parent and the other 
from the other. However, head form differing radically from that of 
either parent is likely to occur in children only occasionally, and esj)C- 
cially when the parents manifest wide differences in head size. Generally 
speaking, long-headed parents have long-headed children and round- 
headed parents round-headed children. Parents differing widely in head 
form have children of all categories but are likely to produce an excess 
of brachycephals. 

More recent studies of Frets and others suggest that, in addition to 
several pairs of factors determining head breadth and others determining 
head length, there may be shape factors involved in the inheritance of 
head form. Sinnott and Durham found that elongate, spherical, and 
disk sfiapes in gourds depended upon simple factors which could be 
analyzed only when relative growth rates in length and breadth were 
studied rather than absolute or separate growth rates.** In these gourds 
the genes seemed to o|)erate in two ways: (1) to control the plane of cell 
division in growing tissues, so that division is more frecpient in one 
plane than the other; (2) to localize or restrict growth to particular parts. 
.Anyone who has studied the growth of the head in children knows that 
in successive montlts there are alternate anti variable increases in the two 
different dimensions involvc‘d in the ceplialic index. Sometimes head 
length grows more rapidly tlian breadth, and vice versa. This alternation 
causes an oscillation of the index during growth. However, as far as I 
am aware, there is usually no consistent change in head form from fairly 
early infancy to adult years. The first few weeks or even months after 
birth fjave to be ruled out because of fxjssible deformation of the head 
incident to passing through the birth canal. Steggerda has me.'isured the 
same 50 individuals of eacfi of four races or stocks annually from the age 
of 6 to the age of 18 years.** In Maya Indians. Navajo Indians, Negroes, 
and Dutch Wfiites from .Michigan, the cephalic indices seemed to he ^ 

*• Snyder, Principles ol Heredity, p. 56-1. quoting E. \V. Sinnott, and G, B. Durham. 
Botanical Caielte, i929. 87: 411. C(. also Gates, ms. 

>T Steggerda, Maya Indiaru, p. 181. 
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established at the earliest age measured and to show no consistent or 

uniform change thereafter. . 

The properties of the cephalic index may then be summarized as 

follows: , . . Ill 

(1) It is inherited, but the multiple factors involved relating probably 

to length of the head, breadth of the head, and sliape, have, np to now, 
prcvtiuccl Iht genetics of the ihfle^: from heing worked out. In F.iiro|,e. 
llifie is evidence tliat bracliyce[)lialy Is to sonic extent doinmaiii, incM- 
. tphaly hetero/ygons. and dolichoce|)ha1y recessive, hiii multiple alle es 
arc ninitiestionablv concerned, and the genetic composition can hardly 
be predicted from the phenotype. •I'ltcre is coiisiderahle doubt that 
dolithocephaly is recessive in .\irica among the Negroes oi in Oteani.i 

anioitg ilic \fclanesians and Papuans. - - j 

(2) There is no consistent postnatal change in tire cephalic index ot 
the individual, which seems to be established at birth or shortly after 
birth. This index is likely to run one or two units higher in lemales 
than in males ol the stone slock, presumably hecaiisc ol the pcatet de¬ 
velopment ol glabella and brow-vidges in the male .sex, which increases 
ilie length disproportionately. Uni in some stocks, especially mixed 
stocks, [finales tend to he somewhat more dolichote|jhalic than males 

(3) The cephalic intlex is apparently subject to mothlication, within 
limits, by radical environmental changes. .1 starvation diet seems to 
reduce the index, apparently because the thickness of the temporal 
muscles on the sides of the head decreases. Increased stature in the chil¬ 
dren ol European iinmiRtams lo the United Stales seemingly ovveis the 
index hccanse the length of the head is more closely correlated vvitli 
stature than is head breadth. However, increased vtalnre m the lawaiian 
born ollspring ol Japanese immigrants is accompanied by shoncm^ 
and broadening of the head. The cephalic index may also l>e mod.ncd 
by artilicial deformation of the head, hrought alK.tit by pressure on the 
occiput during infancy, or other pressures. It seems improbable that 
inasticatovv function alfects head shape, even in the case o tlie Eskimo. 

(.1) White there is no tiiveci evidence that either dolieluKephaly or 
hrachycephaly confers upon its possessor an advantage m die sirtigge 
for existence, it seems probable that in tlen.ral and Eastern Europe, and 
possible in Eolvnesia, round-headed ness is as,s<a:i.ated with certain con 
stUutional or other qualities in some body types and stocks that have 
conferred upon it survival value. Otherwise, it is almost ,mpossible to 
explain the bradiytcpliali/alion ol certain areas m Europe and else- 
where during intxlern times. 
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(5) Evidence thus far available suggests that early man was generally 
dolichocephalic and that there have l>een in different regions and differ¬ 
ent races independent and repeated mutations toward brachycephaly. 

The vagaries and vac illations of head form, as exprtnwed by the cephalic 
index, relegate it to a {X)sition of secondary importance as a taxonomic 
character in man, or as a criterion of race. Although it seems to be, in 
the main, a feature that is hereditarily determined, more or less stable 
during the life of the individual, and, so far as is known, non-adaptive. 
it lacks reliability as an indicator of ancestry. We cannot be sure, for 
example, that a brachycephalic person has descended from unbroken 
lines of mainly brachycephalic ancestors, nor even that his parents are 
brachycephalic, although the latter is a strong probability. The situa¬ 
tion in the case of dolichocephaly—which seems to be more or k*ss reces¬ 
sive in Whites—is not t|uite so bad, but here again the clear evidence ol 
certain abrupt swings toward long-headedness that can be related to 
stature increase, on the one hand, and starvation diets, on the othei. 
bids us pause before placing all of our taxonomic trust in this variant 
of head form. 

This degradation of the cephalic index is regrettable, because it has 
been so widely used as the primary basis of classification, especially in 
skulls, which naturally afford no reliable clues as to the hair form and 
pigmentation of their jxissessors in life. 7'he craniologist is only too well 
aware that he cannot ordinarily use the cranial index as a means of dis¬ 
tinguishing Negroes. Mongoloids, and Whiles from each other; he em¬ 
ploys rather combinations of morphological features that have little or 
nothing to do with the shape of the skull viewed from above. It is only 
when the classificationisi is called u[)on to subdivide one or more of the 
primary races, that he has recourse to the cephalic index with anv 
justifiable confidence, and even here such confidence is not always well 
placed. Now I do not projX)se to abandon completely the use of the 
cephalic index in racial cl.issification but only to recognize its obvious 
limitations and to restrict its use accordingly, ft may be properly used, 
in my opinion, only when it is associated with several other more re¬ 
liable racial criteria of a metric or morphological character in a heredi* 
lary combination that is apparently stabilized and representative of a 
sizeable and relatively homogeneous breeding population. Such a |X)pu- 
lation usually has a certain geographical continuity—i.e., lends to be 
localized within certain areas—and may correspond roughly to the 
zoologist's concept of a geographical race. Thus, if a Negroid population 
is characterized by pygmy size, a shield-sha|>ed forehead, an exaggerated 
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bullxiusncss of the nasal tip and excessive alar flare, a convex and long 
upper integumenul lip with little membranous eversion, and a long 
head, and if. further, that Negroid population is restricted to the Congo 
basin, it seems legitimate to regard the dolichocephaly .as an element of 
the racial complex, although by no means the most distmctiye. 

Actually, virtually any herediury physical character that is used for 
taxonomic purposes, must, in any event, be combined with other char¬ 
acters in order to attain any large measure of validity as a racia cri¬ 
terion. The cephalic index is not peculiar in this inability to stand alone, 
but it must not be regarded, as it sonietinies has been regarded, as any 
sort of an eternal racial verity. It is far from immutafile. 

The height of the head relative to its length and breadth is a'*® «■ 
pressed in the lieiglu-length and hcighi-breadlh indices. The height 
indices have not been employed as often as the length bre.idth imlex 
because of the great difficulty of getting an accurate head height measure- 
uieiii on the living. Height, length, and bre.adth of the head are doubt¬ 
less interdetiendent. There may be a wider range of individu.il variation 
in beight than in length. It has been suggested that skull length and 
breadth are primarily inherited characters, but that the height varies with 
development of the individual brain. Really, our knowledge of the dii- 
iribulion and signihcance of height indices is so defective that it is hardly 
practicable to employ them as racial criteria. 

FACE FOR.M 

We recoRiii/e our aaiuaintances by looking at their faces rather than 
at the shape of their heads Individual variations express themselves 
here more plainly than in any other part of the body. Racial differences 
too are much more marked in the countenance than elsewhere. If you 
are called upon to destribe a Negro, you define the type by the color o 
the skin, the fonn of the hair, the projection of the j-aws. the sluipe of 
the nose, and the thickness of the lips. Unless you are an anthropologist, 
you say nothing al>out the head. The distinguishing marks of race to the 
layman and to the anthrof)ologist alike are mostly facial features. 

We may attempt to describe the shape of the face as oval, round, 
or siiuare, but these terms cannot be applied with an> accuracy to mos 
individuals. The somewhat vulgar terms— “hatchet-faced. |'orse- 
faced.“ “moon-faced." and even “pie-faced“ and “lantern-iawed are 
much more useful, if less polite. It is even more satisfactory to classify 
the relation of the breadth of the face to its lengtlu so that one r^ogmzes 
long-narrow, short-broad, and medium subdivisions of the index. Fur- 
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thcr, the size may be taken into consideration, so that to the classification 
may be added long-broad, short-narrow, and other combinations. The 
Facial index is the length of tlie face from the root of the nose to the 
bottom of the chin expressed as a percentage of the greatest breadth 
across the cheek Ixines. Facial indices, when subdivided conventionally, 
furnish us with a means of physical classification similar to the length- 
breadth index of the skull and much more noticeable than the latter. 
But the facial index is inferior to the cranial index as a test of rate be¬ 
cause it is much more affected by function, age. and sex. 

The use of tfie teeth in cfiewing may modify the proportions of the 
face. Strong-jawed people are likely to have broad faces. It is quite pos¬ 
sible that the rotary movements of tlie jaw observed in gum-cliewing 
stenographers and tobacco-chewing rustics may stimulate the transverse 
growth of the dental arches and of tfie wfiole face. In early finds of 
“modern” types of Kuropeans, facial breadth is often or usually greater 
than in people of tcKlay. Stone .Age inhafiitants of Great Britain, for 
example, usually have broader and somewliat shorter faces than tlie 
present inhabitants of that island. It may be that the modern dietary ol 
soft, cooked food lias brought about a partial atrophy of the chewing 
muscles affixed to the sides of the face and the brain-case, thus diminish¬ 
ing face breadth. By way of compensation, the face may elongate or grow 
downward along the line of least resistance. This tendency toward 
lengthening and narrowing of the facial skeleton is certainly pronounced 
in northwestern Europeans and in many of their American relatives, but 
it is by no means as widespread in modern groiqis as the broadening 
and relative shortening of the brain-case. 

One has only to go back to such fossil types as the Rhodesian and 
.Neanderthal men to realize that great lengtii of the face in primitive man 
is due to deep jaws. Every great a|>e also has a very long and relatively 
narrow face. Neanderthal man has a longer and relatively narrower face 
than most Nordics hut shows no signs of masticatory degeneration. How¬ 
ever, if Weidenreich's reconstructions of Sinanthropus and Pithecan¬ 
thropus are correct, these very archaic human types had relatively short 
faces, although prognathous. 

Persons who have broad skulls usually have broad faces, because, 
after all. the face is fitted to the brain-case. Most individuals with narrow 
brain lx>xes have narrow faces for the same reason. But strong-jawed 
persons are likely to have rather broad faces, regardless of the great or 
small breadth of their skull vaults. The length of the face is largely 
dependent upon the deptli of the jaws as gauged by the distance from 


505 


HERF.Um' and race 


the sin of the nasal opening to the bouom ot the chin. But some types 
owe the g^^eat length of the face more to the height of the mid facial or 
nasal region than to the deptli of the jaus. Males almost invariably have 
longer and relatively narrenver faces than Females of the same race, be¬ 
cause the maK uline iawsare heavier and deeper, and the upper lip and 
chin are longer. There is nodose relationship between the length of the 
face from the root of the nose to the chin and the Icnsdt of tlie itead from 
the glabella (^pisi above the nasal root) to tlie mid-occjpital point. People 
with relatively sliort and broad faces oiten have long and naiTow skulk 
bin. in such cases, the breadth of the face. Utongh great relative to its 
length, is usually absolutely small or medium. .4gain. persons uith 
rchuivcly long and narrow faces may have relatively slmrt and broad 
skulls, but. under these circumstances, the appearance ol narrow face 
breadth is often due to the great length of the face rather than to its 


diminished breadth. 

Many of the types showing dishannony of lace form i.vith head form 
are racially mixed, but we are by no means certain that sncIi is ahvays 
the case* It seems probable, loi example, that most pure Negro ty| 7 es have 
relatively short and railier broad faces hafted to nanow and long brain^ 
cases. Armenoids almost always tiave long and relatively narrotv faces, 
but their lirain-cases are absolutely short and relatively brojd. 

There is some tounecnem Ijctwecn the proportions and dimneters ol 
lace and the secretions ol the ductless glands. Individuals afflicted with 
acromegaly, whicli involves an enlargemeni of the anttiior lobe of the 
pituitary body at the liaseof the skull, have enoiinonsly elongated faces, 
especially deep jaws* Jhobably most very long-faced persons have oyer^ 
active pituitary glands. Cretins* Mongolian idiots, and ofiter patimlogical 
ivpes in which there is deliciency of tire thyroid gland in the neck, in¬ 
variably liave very siiori and rebtively broad faces, usually attached to 
broad, short skulls. 

The prt>triision of the jaws tfiat is called prognailusm Js clearlv a 
reminiscence of the mamma Man snout. None of the modem races that 
exhibit this feature has any more use for a snout than have the Europeans 
iviih the most receding faces. The most marked forwatd protrusion ol 
the jaws In modern gioups is found among die dark-skinned Negroes 
and Australians. Among liiese races, the whole face juts out so that the 
tangent to tlie rooi ot the nose and the most projecting part ol the pws 
forms an acme angle with the forward prolongation of tlie horizontal 
from the eardmle lo the lower border of the eye-Sfjcket. In Europeans, 
this angle is almosi a right angle or slightly more* so that the facial axis 
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is nearly perpendicular to the eye-ear Korizontal. This straight-faced 
condiiiou is called onhognathisni. Such markedly prognathous groups 
as the Xegroes and Australians usually show also a bulging of the 
alveolar regions of the upper and Ioutt jaus which lodge the front teeth, 
rius is called alveolar prognathism. All apes and monkeys shotv both 
facial and alveolar prognathism. Most Mongoloids atnl some \\4iitc 
groups show a moderate alveolar prognathism but little or no facial 
prognatliism. .Studies of racial mixtures seem to show' that when prog- 
naihous types are crossetl with orthognathous types, as for example 
Negroes and W hites, facial protrusion ien(is to disappear or to be '^'reces- 
sive. ' ft is for this reason that the majority ol our mixed \egroids in the 
United States show little prognaihisni. 


Facial projection or prognathism is not very useful as a criterion o( 
race because it is a recessive and easily suppressed feature. Since most 
Tuccs are mixed, prognathism is only sj>oiadicaIly distributed, even in 
those dark-skinned groups of whom theoretically it should be a dis¬ 
tinguishing feature. 


The chin prtjjects forward most stiongly, as a rule, In people whose 
faces arc straight rather than pn^gnathous. Fxireme alveolar protnision 
masks the thin prominence and seems to he developed at the expense 
of the latter. On the other hand, many European types with degenerate 
masticatory apparatus show great nasal projectioii with weak, receding 
lower jaw s and potirly developed chin emineuces. There is some reason 
in the physiognomic classification of profiles as convex or concave. T he 
convex type is a nasal type arid tfie concave ty^ve a mandibular type. T!ie 
former is ultr.>modcrn, often degenerate; the latter is primitive and 
stmietiines bcstiaJ. ihn if your nose punts the wav, and your chin lay^s be¬ 
hind, it does not me.an that you have natural c|UaIifications for scientific 
invesrigatiom Nordora a jutting ram of a diin imply either force of char¬ 
acter or pugilistic aptitude. You may demonstrate tJie two extreme types 
of faces by manipulating one of tho.se olil rtihber dolls m which the 
features are moulded on a (lexihle. air-filled, rubber sphere. If vou push 
in the root of the nose, the sides of tlie face and the front parts of the 
jaws bulge out, making a prognathous, hroaddaced, concave type, ff vou 
squeeze the sides of the face, the breadth is diminished, the middle or 
nasal ponmii is thrust mu into prominerree, and tlie face Is efongateeJ. 
borne such comjvens,atiiig interdependence of facial hte.idth. facial 
length, and facial projection is evident in different racial and individual 
types, rhnist-oin jaws go with a pusheddn midd.icial region and ex¬ 
panded lircadth. A protruded nas^d region is usually associated with 
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an elongated and narrow face and recessed jaws. These variations and 
correlations of facial form are, in some cases, intimately bound up with 
function, but in morlern races they may result primarily from evolution¬ 
ary tendencies inherent in different stocks which have little or nothing 
to do with use. 

In the facial index, the length is expressed as a percentage of the 
breadth. If this percentage or index is less than 81, the |>erson or gtoup 
falling within this range is called euryprosopic, or broad-laced. If the 
index ranges betrveen 85 and 88, it is called mcsoprosopic or medium- 
faced, if 88 or above, lepioprosopic or narrow-faced. On dry skulls, the 
mcsoprosopic range is from 85 to 89.9; otherwise the indices are alto¬ 
gether comparable. 

Several difficultic's prevent an extensive uiili/aiion of the facial index 
for purjx>ses of racial classiheation. The first of these is its change during 
growth wlien the teeth are erupting and the jaws are elongating. During 
all these years, the facial index usually increases; i.e., the face becomes 
longer and relatively narrower. Then, in middle life, there is presumably 
a resting period during which the facial index does not change, except in 
so far as the crowns of the teeth wear down, involving some slight 
shortening of the face length. However, in old age, with multiple loss 
of teeth, tlie alveolar borders that previously lodged them shrink and 
are absorbed, so that pronounced diminuiuni of face length takes place 
and the index decreases again. I here are also the functional complica¬ 
tions already discussed, which suggest that continual and vigorous use 
of the masticatory apparatus from infancy onward tends to broaden the 
jaws and the whole face, whereas jaws and teeth that liave no hard work 
to do may become attenuated and long. 

Finally, we know little or nothing about the inheritance of face form 
and the facial index except that, a|>art from these functional and age 
interferences, inheritance does seem to manifest itself as a generally 
controlling factor. We do not know that short, broad faces are dominant 
over long, narrow faces, or how many pairs of factors control face length 
and face breadth respectively, or whether, in addition, shape factors are 
involved. In such a state of ignorance, aliout all that w’e can do rvitli 
the facial index in racial classification is to make some vague siateineiit 
alxjut this or that type to the effect that “the associated face form is 
usually long and narrow"—or whatever it happens to be, according to 
the metrical data available on samples of the type or according to one s 
personal morphological impression. Facial proportions arc probably re¬ 
lated to ty|>cs of body build, as well as to racial inheritance. 
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EYES 

Poets and novelists rhapsodize about the color and expression of eyes, 
the arch of the eyebrows, and the length of eyelashes, but the form of 
the eye opening and the variations of the soft parts arc left to the 
anthrop(jlogist for accurate description. If you really want to know how 
to describe a pir of eyes with precision, consult the French amhro- 
|)ologisi Beriillon in his instructions for |x>liccnicn. There is nothing 
of beauty or romance in a French detective’s description of a criminal’s 
eyes: it does not grip the imagination, but it does catch the criminal. 

We all rexognize that the eye of the Mongolian differs markedly from 
that of the European because of its slant and its narrow opening. There 
arc. |>crhaps. only two sharply contrasted varieties of the eye in modern 
man—the Mongoloid eye and the non-Mongoloid eye. The non 
Mongoloid eye tends to be more or less deeply recessed in its orbit or 
socket and. in the male, is usually overhung by the brow-ridges and 
the eyebrows. The .Mongoloid eye characteristically fills the orbit and 
protrudes slightly. I)ut the lack of dev'elopment of brow-ridgc*s and the 
Kanty eyebrows of the .Mongoloid contrilmte to this appearance. Often, 
in the .Mongolian eye, the outer half of the eyeball or that portion of it 
covered by tlie iipper lid seems to be in the same vertical plane as the 
forehead immediately above it. .Another reason why the .Mongoloid c>c 
seems to fill tlie orbit is that it is extremely fatty with very thick lids. 
Tfie lower rim of the Mongoloid orl)it juts forward, and the entire 
cheek-lx)nc or malar is not only large and laterally projecting, but also 
sharply angled at the outside corner. This part of the face in ilie Mongol¬ 
oid is usually covered witli a pad of fat. .All of tliese features, together w ith 
tlie low-bridged nose. contril)ute to the flat-faced appearance of this race. 
\V e usually think of slanting eyes as fiaving the outer corners higher than 
the inner. Actually, the transverse axis of the eye o|>ening. from the 
inner to tlie outer corner, may slope upward and outward, downward and 
outward, or may l)e horizontal. .Mongoloid eyes, it is true, usually have 
the external corners elevated, and a similar slant of the eye. but not so 
marked, may often lie ofiserved in Europeans. Most eyes that are not 
slanted upward are fiorizonial. luit not a few narrow-faced j>cople sfiow 
a slight downward and outward inclination of the axes of the eyes. In¬ 
cidentally, eyes slanted upward are not usuallv cibserved in narrow-faced 
persons; the fiorizontal |x>sition of the eye opening is very common in 
broad-faced people, and is characteristic of most who have broad faces 
but lack the .Mongoloid eye. 
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loccmal cpicanthus 



External cpicanthus 




Median fold 

Fig. 65. Human eye folds. (In each case the right eye is represented.) 

Another feature of the Mongoloid eye is the small vertical opening 
that gives it a slit-like appearance. This is due in a measure to the thick 
and overhanging upj>er lid, which often has a fold of skin that drops 
down over the free edge of the eyelid, partially obscuring the eyelashes. 
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Indeed the principal mark of the Mongoloid is the arrangement of these 
upper lid folds (Fig. 65). W'hen the typical F.uropean eye is wide oj)en, 
the up|K.*r lid shows a sulcus or wrinkle running almost parallel to the 
free edge of the eyelid, hut approaching it more closely at the corners 
than at the center. Flie edge of the eyelid from which the lashes grow is 
ex|K)sed all the way from the outer to the inner corner. .At the inner 
corner of each eye is a small, reddish, conical l)ody called the caruncula 
lathrymalis. an island of skin containing sweat and oil glands. In the 
Kuro|>ean eye, the caruncula is fully exposed. In the Mongolian eye, a 
fold of skin may overhang the free edge of the upper eyelid from its outer 
corner clear across the eyeball, ssveeping downward over the inner corner 
and concealing the caruncula lachrymalis. This is the complete .Mongol- 
oid fold. Often it is not recognized as a fold, since it traverses the entire 
upper eyelid, obscuring the edge but sliowing no wrinkle. \ common 
modification of this complete Mongolian fold is the inner or intern.ii 
epicanthic fold, often referred to as the “.Mongoloid fold." This internal 
epicantfuis l)egins on tfie inner or medial part of the upper eyelid in a 
fold that covers the free edge of the inner part and extends downward 
concealing the caruncula. 

A third variety of eye fold is the external epicanthus. This begins 
somewhere about the middle of the upper lid .and crosses the external 
corner of the eye, obscuring it and tlie free edge of the outer portion of 
the up|>er lid. A much rarer type of eye fold is the median or cover fold. 
Tliis is a loop or fold of skin tliat hangs down over the middle part of 
the upper lid, covering the edge in that portion, but leaving exposed 
boifi cantlii or eye corners. I he median fold may occur as a continuation 
of either the internal or external epicanthic folds. 

"I he relationship between skin tension and eye folds is not simple. 
Certainly the disappearance of an inner epicanthic fold in the course 
of growth seems usually to f)c related to elevation of the nasal bridge and 
taking up of slack in the skin. .Again, the external epicanthic fold de¬ 
velops most commonly in middle-aged and elderly adult males, the skin 
of whose upper lids has begun to bag over the otiter corner of their re¬ 
cessed eyeballs, probably because of the loss of elasticity and the absorp¬ 
tion of sulx:utaneous fat. However, the external fold as an old-age mani¬ 
festation tan hardly be due to the same causes as produce the external 
part of a complete Mongoloid fold that runs from one corner of the 
e)e to the other. I his complete Mongoloid fold is prcjsent in the young, 
the middle-aged, and the old alike, so far as 1 am aware. One would expect 
that the laterally and frontally jutting Mongoloid malar would stretch 
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the skin at the outer corner of the eye to such an extent that no slack for 
an outer fold would be available. Obviously this is not the case. In spite 
of the prominence of the Mongoloid cheek bone, it is overlaid with an 
exuberance of fatty padding and loose, thick skin tissue. It is in precisely 
this setting that the complete, corner-tocornei fold occurs. 

I have observ ed that the median fold seems commont*st in young adult 
males with low eye openings and recessed eyeballs, and there is little 
doubt that with the attainment of maturity and the loss of skin elas¬ 
ticity such a median fold tends to merge with a developing external fold. 
Flat temples (small check l>ones that do not produce skin tension), deeply 
recessed eyeballs, and overhanging brow-ridges favor the development 
of the external fold in Europeans. This fold rarely, if ever, a[)pears in 
young subjects. The inner epicanthus or "Mtmgoloid fold is commonest 
in infants and children because lack of height development of the nasal 
root is an infantile feature. Further, because females are nioie infantile 
than males Imth in nasal height and in absence or small si/e of brow- 
ridges, the inner epicanthus is observed more frecjuently in the frail sex 
and, conversely, the outer epicanthus in the males. 

However, a low nasal root in itself does not necessarily cause a fold 
over the inner corner of the eye. The internal epicanthus is not |xir- 
ticuiarly common in Negroes, whose nasal roots are often low, alilioiigh 
not so low as thcjse of .Mongoloids. C.uriously enough, the great .-Vsiatic 
antiiro{xjid—the orang-uun—sometimes shows an inner epicanthus. 
while the .African apes never have it, althotigh they also have flat nas^il 
rcK)ts. 

The .Mongoloid eye. with its inner epicanthus or complete Mongoloid 
fold, is found in vary ing degrees of development in most races of .Mon¬ 
goloid stock or .Mongoloid intermi.xture. When it cxrcurs in non- 
Mongoloid peoples, it is probably due to ilie appearance of a Mongoloid 
strain latent in the ancestry, unless it be a pathological feature as in 
cretins and so-called “Mongolian idiots." .Ancestral exuberance, not 
thyroid deficiency, is the normal cause. 

On the other hand, it seems doubtful that the median and external 
folds have any Mongoloid significance; they appear rather to be age 
features. Of course, it is also |jossible that some inner epicanthic folds 
may carry with tliem no implication of Mongoloid admixture. It should 
be noted that the internal epicanthus is stated to be normally present 
in the foetuses of all races. 

The details of the inheritance of the various eye folds are as yet im¬ 
perfectly known. Dunn and Tozzer found evidence that the “Mongoloid 
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fold" (by which the internal epicanthns w^is probably meant) behaved as 
a dominant in cremes between Hawaiian^ and South Chinese, and w^as 
possibly controlled by a single pair of faciori^, HovveveT., their data were 
insufficient for a conclusion other than tentative. There are also indka' 
tions that the internal epicanthtts is dominant in crosses between Euro¬ 
peans and Chinese, according to Tao. A con pie of pedigrees in Eutoihmii^ 
in which internal epicanthiis is combined with ptfisis (drooping ol the 
eyelid) also suggest that the internal fold is dominaiu, but, in this case, 
since it is associated with an abnormal condition, the data are not veiy 
useful. 

On the whole, the various characteristics of the ^fongo]otd eye are ol 
great ittility in racial classi Meat ion when composite races of partially 
Mongoloid origin or White stocks wdth the possibility ol .SfongoEoid 
admixture are being observed. l‘he occasional txcurrence ol Motigoiotd 
or pseudo-Mongol Old eyefolds in some African Negroes and particularly 
in the little, yelloiv Ikishmcn and Hottentots is a [niitj'Ie. I shall postpone 
consideration of it until the general position and affinities of the ilusin 
men are up for discussion. 

NOSE 

An inquisitive and curious person is called ’'iiosc-y." but intcllectuaf 
curiosity to a great extent aLcoiints for man's material ancf meiuaJ 
progress. Anatcmtkally, liie more highly evolved man iSt ilie "nosier" 
he looks. I have disc ussed in a previous section (pages 180-18,^) the evolu 
tion of the hum an nose from the anthropoid and lower primate type, a 
process marked by the elevation of the bridge, the retention of a broad 
nasal rexu. and the development of nasal sills and spine, as well as by 
the downward growth of the tip and the fiiiferentiaiion of tlie lateral 
wings bounding the nostrils (the alae). No modern human type displays 
markedly anihropoidal characteristics of tiie soft parts of the nose nor. 
indeed, of the nasal skeleton. To have a nose like Hin ape, you tvtudd have 
to be one. 

Here we are concerned with racial differences in nasal fcjrm. Let us 
hrst examine the pro|>ortions of the nose, especially iis hreadth relative 
to its lengtli. On the skull, the length of the na.sal skeleton is tncasiircd 
from the juncture of the middle point of the nasal bones and the frontal 
Iwne abo\ e. to the inferior bolder of the aperture beloiv. I he greatest 
breadth of the aperture is also nieH^sured iviih cali|iers ,Tnd expressed os 
a percentage of the length, ff this index falls under 47* the nasal aperture 
is said to be leptorrhine or "narrow-nosed"; if between 17 and 51. inesor- 
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rhine; if over 51, platyrrhinc, “broad-nosed.” The nose length of the 
living person is measured from the same su|}crior point to the juncture 
of the septum with the upj>cr lip, and the breadth is measurtxi between 
liie alae or wings. Thus, the nasal index on the living docs not torresjxjnd 
closely to that on the skull, since the soft parts of the nasal wings extend 
l>eyond the sides of the bony a|>erture, and the tip and septum are below 
the nasal sills and spine. The range of the nasal index on the living sub- 
jc-ct is higher than on the skull; leptorrhine indices are tho.se below 70 
and chamaerrhine or platyrrhinc indices those of 81 and over. 

The nasal index has long been considered a signilicani measure of 
racial differenc e. The Negro is notoriously broad- and short-nosed; the 
Mongoloid usually has a short and moderately broad nose, though the 
width is not exaggerated as in the Negro. Mongoloid nasal indices are 
prevailingly mesorrhine. The native .Australian, a very clearly marked 
racial type, is excessively platyrrhinc. and the narrow-nosed grou|>s are. 
for the most part, the Whites of Europe. .Asia, and .North .Africa. 1 here 
is. however, a wide age and sex variation in the nasal index. Almost all 
children and infants are platyrrhinc. l>ecause the greater |xirt of the nasal 
breadth is developed early in life, while as yet the jaws are small and 
the face and nose short, because of the lesser depth of the jaws of the 
female, the nose in this sex tends to l)e relatively broader and shorter 
than in the male. Further, there is no doubt that from middle life to old 
age the nasal tip tends to increase in length and often to become some¬ 
what depressed. The nose sags toward the chin, thus contributing to the 
nut cracker effect created by Mr. Punch and the witches of fairy lore. 1 he 
nasal index then decreases considerably from infancy to old age. 

A current anthropological view is that tl>e form of the nose is affected 
by the temperature of the air habitually breathed, broad-nosed races with 
wide nostrils usually live in hot climates and can snuff up great draughts 
of the warm air without cooling the linings of the rc-spiratory organs. 
On the other hand, the very cold air of far northern lands must be 
breathed in smaller c]uantities to prevent the lowering of the Irody tein- 
l>erature. A narrower nasal aperture reduces the volume of cold air ad¬ 
mitted to the lungs. The high, narrow nose of the North F.uropean, lined 
with thin mucous membrane charged with blood, warms the air as it 
goes through the nasal passages, mucli as in our modern heating ystems 
we place radiators in front of the windows so that the air admitted to the 
room may be* warmed as it enters. Here again, the F.skimo is invoked to 
furnish evidence of environmental mcxlifications. For the Eskimo s lows 
the narrowest nasal a|>eri.ire and the most leptorrhine nasal skeleton ol 
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all recent human groups with the exception of some North European,^. 

Thomson and Buxton were the first to show that the average nasal 
index of groups is closely correlated with the average temperatures and 
average relative humidities of the areas they^ inhabit—the higher the 
temperature, the broader the nose and the higher the nasal index. Thev 
found that tfiey could preriict with fair accuracy the average nasal index 
of groups from these climatic conditions.l.ater, A. Davies resnrseyed 
the problem aneb in the main, confinncd their conclusions. Hoiveve]. 
Davies disemcred that the closest relationship lay hciween the maxi¬ 
mum mean momhly temperature and the maximum mean month 
relative huinidiiy. The breadth of the nose seemed little affected by tlie 
cold of winter and mostly by the greatest lieat of sum met.““ In plottin;^ 
the world distribution of averages of the nasal index against predictions 
baser! upon tlie climate, it was found that a fair agreement was obtained 
in uujst areas, hiu, in some regions, the populations bad much narrow'cr 
or much wider noses than climatic expectation. The discrepancies seemed 
to occtir particularly in regions that lia^e been subjected to immigration 
and change of population in the p,ast two or three millennia, such as 
India (ivhich iivas invaded by narroiv-noscd .Aryan-speakers about 
2000 B.c.) and the Americas, wliicli the correlators td nose breadth and 
climate have assumed (probably erroneously) to have been peopled 
within that space of time. TJicse recent immigrants are sup|Xiscd not to 
have had time to adapt to their new- climate as respects the nasal index. 
Davies argues very reasonably that the modilication of the nasal index 
in resjx'jnsc to environmental rec|iiiremenLs is neithcT so rapid nor sfi 
radical as to invalidate its use as an ethnic or racial criterion. .*V sceptic 
might assert that the correlations between the nasal index and climaii- 
amount to little more than tliis: broad-nosed or platvrrhine Negroifls 
are the indigeiious inhabitants of most of the iropits of the Old World, 
wheteas narrow'-nosed \Vhites and nicsonhinc Mongoloids are found 
prevailingly in the temperate ^oiies. W lierever Whites or Mongoloids 
have impinged upon or entered Negroid areas, iiuermixture with Ne¬ 
groids lias taken place, giving l isc to intermediate indices of the nose in 
intermediate geographical zones. Z Ims, most of the gradations in average 
index that seem lo be in step with climate would be notlung more than 
group averages resulting from intermixture of broad-nosed and narrow'- 
nosed elements in diflereni proptrrtions together w'ith their hylirids. Ac- 
tuall). I am not inclined to dismiss the correlation in thi.s contemptuous 

^Thom-Hin ami ELtMuii, "Man's \a^ll Index," pp. 92 ^ 12 ^ 

«Davirt, A Rc snnpv of the of the rXov. " pp. 5S7-J5^». 
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manner. Seletiion ot nasal breadths suitable for various climatic condi¬ 
tions may well have taken place, in addition to the race mixtures or 
mixtures of nasal forms which indubitably have taken place, lloweser, 
there are some glaring examples of stocks long resident in areas to which 
their nasal indices are not climatically adapted. Notable are the ex¬ 
cessively platyrrhine Bushmen and Hottentots of South .Africa and the 
now extinct platyrrhine Tasmanians. Evidently climatic selection of 
nose form has not taken place in these stocks. If it has taken place any¬ 
where, it must be a very slow process, in contrast with the rapid oscilla¬ 
tions that have been observed in the cephalic index. 

It is difficult to measure accurately the length of the nose in the Using, 
principally because the finding of the point called nasion (the middle 
of the juncture of the nasal lK>ncs with the frontal Irone) is often uncer¬ 
tain on account of the overlying soft parts. Since the nasal diameters are 
very small, a deviation of a millimeter or two in measuring the length 
or breadth of the nose causes the nasal index to lluctuate over a wide 
range. Further, as I have said, the nasal index on the li\ ing is only roughU 
loinjxirable with that taken on the skull. Because of these technical dif- 
liculties and because of the jrossibility ol adaptive alterations in the 
lorm of the nose, the nasal index has a limited value as a racial criterion, 
its significance being restricted to such groups as show extreme \ariations 
of platyrrhiny or Icptorrhiny. 

The sha|)e of the nose is much more important than its absolute or 
relative dimensions. Unfortunately, however, there is no practicable 
method of measuring nasal form. It must be described. The nasal rexjt 
is that portion of the nose between the eyes and at the juncture of the 
nasal skeleton with the middle part of the forehead. It may be depressed 
below the level of the glabella or median frontal eminence, or it may 
he at the s;ime level. It may be high and narrow, low and broad, or of 
medium proportions. The height and breadth ol the bridge of the nose 
vary similarly but not always in the same direction as the nasal root. .A 
nasal root of medium height and breadth may flare out into a broad an( 
high bridge, for example. The profile of the nose include the lateral 
view of the root, the bridge, the tip. and the septum, which separates 
the nostrils. Usually, the root of the nose dips downward just below the 
nasion region, and the nasion |>oint itself ma) be deeply eprc*sse 
the glabella rc*gion of the forehead {}usl above the nose and between 
the eyes) is prominent or swollen. If glabella is. on the connary. flat, no 
nasion depression is obsers able, although the dip below nasion is usiia ly 
present. “Straight*- noses are those that exhibit no concavity of the 
bridge in profile below the subnasion dip. C.oncave nosc-s are sa c e- 
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shaped; tJie deepest portion of the concavity is usually in the middle oi 
the bridge. Convex noses are of varied profiles. Ilclow the subiiusion 
dip, the bridge rises into an elevation vvhicli may be high up on the 
bridge, in the middle of it, or at its lower end. lie low the ekwation. diere 
may be a straigiu slope leading to the tip, or a slight dip may intervene 
betw^cen the bridge elevation and the convexity of the tip. Concavo- 
convex noses are transitional between concave and convex Forms and 
hard to distinguish. The siibnasion dip in this form of nose is deep, and 
below it the bridge rises to a convexity at its inferior extremity. The 
tip and the septum of the nose are built upon cartilages. The tip may 
be thick or thin, bluntly rounded or sharply pointed; it may be snubbed 
or pushed iipw^ard, "retrousse”: it may be horiiontal, depressed, or 
hooked. .Again, the septum that forms the juncture of the nose wit]i 
the lip may be hori/.on:ial in profile, inclined upward from the lip, or 
downward: it may be straiglit, concave, or convex. 

TJie wings of the nostrils (alae) ntay be thin and compressed, broad 
and daring, or in termer Mate. They may be on a level with the nasal sep¬ 
tum, or they may he altacheti to tlie cheeks farther back so that the nasal 
profile reveals the sejnum and a portion ol inner wall of tiie nosiilL 
I he nostrils themselves may^ be almost round, broad o\'al, or narrow 
oval, and, when observed from below, their long axes may form an acute 
angle with the nasal tip alxjv'c, an obtuse angle, or, in some v'ery platyr- 
rhine forms, tiie direction of the long axes of the nostrils may be nearly 
transverse so that they form almost two right angles. 

It is evident that the nose in the living is an organ extremely coni' 
plicated in form, 'I his complexity is further increased by the fact tliai 
all of the different p<ir[s may be combined in most of their possible varia¬ 
tions with the s'ariatioiis of every other part. 

1 he nose is also liable to cliange of form caused by accident or disease. 
A broken bridge makes a humjj on the nose; a defiected septum skews 
the nose and causes asymmetry of the nostrils and wings; alcoholism 
sometimes prodtices a prolKjscis like enlargement of the nasal tip that 
is called “brandy nose” (acne ro 5 .acea). 

In spite of the intricacy of combination in different parts of tlie nose. 
Certain general types of nasal form are racially typical. The Negro nose 
par exc^lUtice has a slightly depressed root which is Ioav and broad; the 
concave or straight bridge is of great breadth and low or of medium 
height, the tip is thick and bultxms and usually turned upward; tlie 
wings are very thick and Raring, the nostrils round or witli tlieir long 
axes directed transversely and frontally visible. The septum is thick and 
incMned upward, although viewed From the side it is convex. The whole 
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nost; is short and very broad at the tip and wings (Platt 28). Nevertheless, 
many Ne^^i do not show' all oi the features oi the Negro nose m their 
tvnical dtTvelopmeni, and when there is a slight admixture of noivNegro 
blood, as is frequently the case even in Afriai, the nose shows some re- 
hnement of form and proportions. The Australian nose is nuich like that 
of tlie NeRTO, but the lotii « more deeply depressed, the tip even larger, 
and the wings more exaggcrared in their spread. Tlie nose of ilie Oceanic 
Vegrito sniuctimes shows a faintly anthro|X)ida1 feature. Tlic bridge 
and root arc not so broad as in the true Negro, but the tip is poorly 
developed, the round nostrils directed fonvard instead of dou-nward, 
and the thidv scuiieircular alae sorroiinding them recall tlic circular 
and swollen alae of the gorilla. Oceanic Negroes (Melanesians and 
I’apiians) do not show the exaggerated form of tlie Negro nose l>iil 
to have high and often convex bridges and depressed tips (1 late 30). 

The Ntongoloid nose differs from that of the Negro in that its root is 
much lower and not so broad and is almost net er depressed at nasion 
(Plate 31). Often die .\fongoloid nose shows practically no elevation of 
the root. 1 he bridge is also much lower than that of the Negr.i and 
much narrower. The tip is not swollen, and tlie ivings are much thinner 
and less Haring. The nostrils arc round or broadly oval and directed 
foivvard. the tip and septum elevated. The septum is thinner than that 
of the Negro and does not usually show a convexity. In piotile. tht 
Mongoloid nose is strongly concave, whereas some Negro noses are 
slightly convex and many straight. The Ntongoloid nose is more rnfantile 
than that of the Negro. Of course. Mongoloid lieoptes display a wide 
urngeof nasal vriation. I have described tvhat 1 believe 10 he the lypical 
and eharacterislic development of the nose in ihis great human stixk. 

Nose form among the Whites usually differs from hotli Negroid an 
Mongoloid types in the greater height development of root and bridge 
and in their diminished breadth, in the elongation of the tip. .in in i t 
compression of the nasal wings. The least eharacteristic na^il form found 
among Whites is that of the round-headed, round-faced, hriinet. and 
thickset Central Europeans, often tailed the " Alpine race." In this group, 
the nose is likely to be somewhat shon and broad wnl.oui the execssive 
narrowness .and elevation of rootandbridgechamelerisnc of Nordicsand 
Mediterraneans. Its prolilc is seldom convex, oftenest stiaig it, an oc 
casionallv eoneave. The tip is of medium thickness and elevated. He alat 
are of moderate lateral extension; and the nostrils are partly visible frotn 
the front, since the septum is inclined uptvard. The wings arc attached 
at the septum level so that there is little lateral ‘1'^ 

This is an infantile and ••blobby" form of nose and differs from 
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Mongoloid form principiilly in its greaifr height development o! 

root, bridge^ and tip. 

The cJiaracteristic nasal form of the long-iieadedp oval faeed, bnmet 
Mediterranean subrace is lepiorrhiiie and siiaight'liridged. Root and 
bridge are ratlier narroiv and of mediLiin height or higher: t!ie lip is 
usually prolonged doumward to die horizontal septum but is not de¬ 
pressed. The wings are compressed or of medium spread and often are 
sufficiently recessed to show in profile part of the inner W'all of the nostril 
(Plate 23). 

Tile Nordic nose differs from that of the Mediterranean in its greater 
height, dirni nisi led width, increased length, and extremely ''pinched" 
wings (Plate 2‘l). The bridge is oftener cons ex in Nordics, and the tip 
is sharper and sometimes slightly depressed. Tlie coni exiiy of the Nordic 
bridge is likely to be iugh up on the nasal bones, making an "aquiline" 
or "Roman fiirm of nose. This long, thiii^ convex type of nose is fie- 
tjueiuly Seen also among .Semites of Mediterranean subrace, especial ty 
in hasvk-visaged Arabs, wdio often show’ marked depression ol tip and 
downward slope ol the septum, svithout, however* the tip thickening 
and alar Mare characteristic of Armenoids. 

Certainly the most distiuttixe form of the nose in the White rate is 
that often desi rlhed by anthropologists as "Annenoid'' and known to 
lay Americans and Wc'stern F.uropeansas "Jewish" (Plate 2j). This nose 
is Tcmarkahlc for hs great length, great height, convexity* and depression 
of its tliick lip. ft is not a narrow nose, csjjccially at its lower end. which 
shoves heavy wings curving back so as to expose a large part of the inner 
ivall of the nostrils. \ ery often this kind of nose fias no depression either 
at nasion or lielow it but continues the forehead slope tvitlioui a dip. 
ending in a thick, rounded, and depressed tip writh a concave and down- 
ward sloping sepuun. 'Phe eminence or hump in the bridge may be very 
marked or hartlly perceptible, but the tip is ahnost invariably thickened 
and depressed and the wings coarse and recuned. This nose was found 
among the ancient Sumerians. Babylonians. Assyrians, [fittites. and 
Persians, and it is an inescapable feature of many Syrians. Armenians, 
Jews. Greeks. Turks, and other Gtvanline peoples of today. A tnodified 
form of til is nose udth a considerable refinement of the tip and wings 
occurs in tlie tall* lirHicliycepfialic Balkan group called the Dinaric sub- 
race (Plate 23), fn its more pronounced development, the .Armenoid 
nose usually occurs in a brachyccplialic physical type ivilli a very litgln 
"sugar-loaf liead ivliich slopes steeply up from the eyefirow^ region to 
a peak far back on die parieiaJs and is then cut dowm afmost vertically 
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so chat the occiput appears flat. The lace is long with soinewitat proiiii* 
nent inalars, bnt the chin and jai\'s are not heavy. 

A remarkable caricature of the Armenoid nose may often be observed 
among Melanesians. Papuans (Oceanic Negroids), and occasionally dse 
wliere. This has been called the pseudo Scniitic nose or the hy¬ 
brid nose." The nasal root is of inoderate height and breadth or 
even high and narrorv; at the bridge, the breadth and height are very 
great, and the profile of the nose in this region is strongly convex- the 
lip is tremendously thickened, elongated, and depressed; the wings are 
as Haring and thick as in the ordinary Negio nose, and the septum is 
strongly convex downward. Why this exaggerated imitation of an Arine- 
noid nose should appear in Neiv Guinea is a mystery'. A similar nose 
appears, equally mysteriously, in two or three individuals of the fifth 
gencTaiion hybrids resulting from the cross of the English luutineeis o 
the noimty with the Polynesian natives of Tahiti. Here, as often else¬ 
where. it goes with curly hair, ,. 

Probably nciilier the "Ai menoid" nose nor the pseudo-Armeiioid or 
"hybrid" nose represents a pure racial nasal type. Tliey are railier com¬ 
binations of dominant nasal feattires emerging Iroui extensive racin 
trossiiigs. There is reason for believing that a high anti narrow na^l 
rmi is a dominant feature^ as is also a high and com ex nasal In i ge. ui 
great breadth of the bridge also appears to be dotninant. Svinilarly. tliic - 
ness and depression of the tip and lateral flaring of the wings, unit own 
ward convexity of the septum, may be features that persist in ra^ mix¬ 
tures at the expense of recessive developments of the same pails. ms n 
is iH, 5 sib!e to regard the Papuan nose as the combination resulting from 
the mixture of a Negroid type of nose, having a broad bridge, thick tip. 
and Raring wings, with a non-Negroid type, in wliitb t re root is ng i 
ami narrow, the bridge convex, and the tip elongated and depre-tsed, 
Phe recent anthropometric studies of Henry Fiel in lan in 
dicate that the basic ty]>e there is a massive-1 leaded, brunet dolichocepha , 
with a very long, heavy lace and a correspondingly long, very high, and 
rather wide nose. This nose is usually slightly to markedly convex, but 
may be straight. It now seems probable to me that Mediterranean Semitic 
and Armenoid noses may be a legacy from this stock in admixture w-ith 
more gracile Mediterraneans or round-headed Alpines. The huge nose 
of the Iranian plateau type is In harmony ^vith the genera sizc^an 
sive bonv structure of the elongated face, ft Is possible iliat this dommao 
nose lorn, has been grafted upon Mediterranean and Alpine tacw. o 
which it is really loo large, involving in the process elongation of the tip 
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and exaggerated buckling or boiring of tiie bridge^ This may seem a 
fantastic idea, but disharmonic proportions frequently arc inherited. 
Many persons inherit teeth that are too large to he accommodated prop¬ 
erly in their constricted alveolar arches. The maxilla and the mandible 
in some civilized suKks are undergoing rapid atrophic reduction, but the 
nose continues its exuhciant evolutionary growth or, at any ratCi more 
than holds its own. 

The Anierictin Indian sliorvs a hybridized nose form (Plates 33 and 
34). The nasal root is tistially narrow but rather low* and without a nasion 
depression. The suhnasion dip is pronounced, and the bridge rises into a 
convex cminenee. Often this convex bridge is rather broad. The tip 
IS prolonged and often Ijent tiownward or depressed, but it is not thick 
or coarse, d'he lateral Hare of the w'ings is very pronounced, and these 
are strongly ret tirvcd, laying bare the inner nostril tvalls, but the wings 
themselves are not thick. The testilting combination is a high concavO' 
convex nose with a long and depressed tip and considerable breadth 
across tlic wings. This nose seems to be the result of the superimptisition 
of a dominant, argitiline nasal form upon the low, concave Mongoloid 
fonn. 

beyond those that have been described, tberc are probably no types 
of noses that are racially distinctive, with the possible exception of the 
Bush man-Hot ten tot nose which kioks like a Mongoloid-Negroid hybrid 
nose (Plate 30). It combines the exaggerated interothttal width and 
broad nasal root ol the Negro w'ith the lack of height development <jI 
root and bridge and the deeply concave profile of the Mongoloid, The 
tip shows the swollen htilbotts diameter of tlie N'egio; the nostrils are 
round and frontally visible as in both parental types, and the wtngs 
have the excessive spread commonly seen in Negroids. 

Space forbids a full discrussion here of tlie somew'hat inconclusive and 
inadetpiate <lata available on the inheritance of mjse form. I pro|>osc to 
state merely my impressions, based ttpon a consideration of the behavior 
of nasal feature's in crosses betw-een W'liites and Negroes, between Whites 
and Polynesians, Whites and MongolokLs. and in different stor ks within 
the White race. High nasal roots, bridges, and tips are probably domi¬ 
nant, as are also convex bridges and depressed tips. It seems probable, 
however, that broad roots anti broad bridges are also dominant, bttt the 
dominance of broad nasal roots seems to apply rather to the intcrorbital 
space (eS|Tecially the frontal processes of the maxillae) rather than to 
the upper portions of the nasal Ixmcs tlicjnselves, in which progressive 
narrowing may be noted, often even in tJie skulls of Mongoloids who 
appear to have very broad r<KJt3. I am inclined to think that flaring 
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a!ae or wings of iJie nostrils artf recessive bui not bullioas tips. The 
breadth ol the nose measured on the Uving across the alae lisually shows 
average intermediate values in crosses between broad-nosed and narrow- 
nosed"" stocks, with a mean approaching closer to that of the parental 
strain with the wider nose, Probably more than a single pair oE inherit^ 
ance factors is involved. 

I he nasal index ts a ratio based on the efiect of too many factors to be 
oi much use in genetic analysis. 


EARS 


Kars escape notice unless they are outstanding and obtrusive. Vet tbt) 
are individually eharactci tsiic—so much so that criminoluglsis measure, 
classify, and descriljc them in minute detail. Mo/art had a petubar 
anomaly of the pavilion of the ear. but it probably had nothing to do 
with his intiskal genius. When I travel in the subway. 1 oben Itjok at 
ears. Most of them are mediocre, and those that are interesting are usually 
ugly. ] once kneiv a girl who was very beautiful excepting her ears but 
I always had to look at those ears. They were long, (laccid. fish hel y 
white appendages, w'hich looked more like bleachctl oysters than she s. 
It that girl has any children. 1 hope tliey have not inherited her ears. 
The externa] ear has been put by man to uses other than that of catching 
sound waves. The tip]M;r part of the ear may serve as a rest lor spectacle 
bows, pens, pencils. The lobe is pierced by women and savages to receive 
ornaiiiems and by doctors to extract blood to find out wlieihci the owner 
of the ear is anemic. Yet this useful organ is little known in its rat La \ arta 

tions. , 

Negroes and Negritos have short, wide cars: Whites have longer and 
narrower ears: the longest and relatively the narrowest ears seem to occur 
in Australians. Mongoloids, and scmie Whites (c,g., Ainu), I rofessor 
k. Ik Bean distinguished among the natives of the Pliibppine Islands 
at least eight types ol ears, each of which he thought was associated wtth 
a dehnite cranial, facial, and bodily morpliology. Most of these ear types 
also occur in F.tiropeans. Bean’s observations requtre confirmatory 


studies. . 

The only distinctive racial type of ear known to me ts that of the 

Bushmen and Hottentots of South Africa (Fig. fifi). This is simrt. 
broad ear, with a very deep roll or iidolding of the helix (rim). The 
upper border lies very close to the head and is sometimes attached to tt. 
This superior border runs back almost horipoiually. making an approxi¬ 
mate rinht angle with the hinder border, fhe lobe is very sma or 
absent, and there is no -Parwins point.- This Budinian tar seems to 
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be a variant of the Negro ear, which is usually small and round with 
little or no lobe. The lobe is most developed in Europeans and Mongol¬ 
oids, but these stocks oftener show a comparatively unrolled helix and 
more frequently have the cartilaginous knob or point on the edge of the 
helix where the upper and hinder borders join (Fig. 6(5). This '‘Darwin's 
point” is, of course, the vestige of the free tip of the mammalian ear 
(Fig. 33). 

The attached or “soldered” ear lobe is a more primitive feature than 
the free lobe and probably occurs oftener in Whites than in Negroids, 


Low type 



High type 



Darwin’s point 



Darwin’s tubercle Negro Bushman 



Fig. 66. Some of Uic variations of the human ear. 

who frequently have no lobes at all. But it is scarcely possible to assert 
that the ear of the White is more highly evolved than that of the Negro 
or vice-versa. The small Negro ear, with its narrowly rolled helix, is cer¬ 
tainly not primitive. A primitive ear should be large, with an unrolled 
helix. The chimpanzee is the only anthropoid with an ear unreduced 
in size, and even among chimpanzees, the bald-headed variety is said 
to display this “stigma of degeneracy.” European ears are more 
chimpanzee-like than those of Negroes because they are larger and 
oftener have unrolled helices. The lobe of the ear, which is well de¬ 
veloped in Europeans and Mongoloids, is thought by some to be a 
progressive feature. Yet it sometimes occurs in the small and othenvise 
degenerate ear of the gorilla. I am inclined to regard the lobe as the 
useless, fatty excrescence of a vestigial organ. 
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The ear is relatively shorter and broader in infancy and during inv 
maturity than subsec^uently. In middlie'aged and elderly persons, this 
organ has a retrudescence of growth and becomes much larger and more 
elongate. Particularly the lobe (when present) increases in length. These 
acre changes render ear measiirenicnts and indices of small use for pur- 
l^scs of racial c lass i heat ions. Observations on the minutiae of ear form 
clearly indicate that they are inherited, but the details seem lobe familial 
variations rather than racially significant features. 


LIPS 

The Negro has the only form of lip that is racially distinctive* The 
thick, puffy, and everted Negro lip represents a highly evolved form, 
ivhich, nevertheless, does not seem to dominate completely over die 
lips of lesser thickness that are more amhro|3oidaL Non-Negroid races 
show a diminished lip thickness, which probably reaches its minmium 
among certain European stocks. For practical purposes of racial d is unc¬ 
tion. the lips are of little value unless there is a Negroid strain in the 
race under consideration, when it is often betrayed by eversion or thick¬ 
ness of membranous lips. The inieguineiiLal lips are thicker in all non- 
European stocks than in ^Vhites* Here again the Negroids seem to stand 
at the larthest remove from the European races, while Mongoloids are 
in an intermediate position. 

Marking the boiindai les between the lips proper, or membranous lips, 
and the integtimental lips (upon which, in males, the moustache and 
the goatee may grow) there is often a lip seam. In hiies, this is a 
white line usually more distinct on the upper than on the lower hp. In 
Negroes and other heavily pigmented groups, the hp seam often takes 
the fonn of a prominent ridge Ugluer than the skin in color (Plate 23). 

FINGER, I'ALM, AND SOLE PRINTS AS RACIAL CRITERIA 

Everyone knows that the variations of finger prims are used for in- 
dividtial identification fjctiausc it is easy to select, in any set of prints, 
a combination of paturn and peculiarity of ridRc detail that is unique. 
There are also some tacial differences in finger itrints. Tlte ordinary pat¬ 
terns of the finger prints include the arcit. tiie loop (wflicit may open 
inward-ulnar-or outward-radial), and the whorl, or spiral. Ulnar 
Icsops are commonest iti mvin and occur in between -Li and 6o ^r cent o 
all prints examined. The radial loop seems to vary between _ per cent 
and 6 per cent.*^ One of the most convenient, quick methods of com- 

Dankificijcr, "Some AfTihTopoloffi<^l PP- 577-SB*. 
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jjai ison IS to tabulate the percentage of arches against the percentages ol 
whorls, coiiniing all digits together. Arches generally diminish in fre¬ 
quency as \eliorls increase. The following table gives roughly the range 
of human racial variation and includes also data from 26 sets of chim^ 
panzee finger prints*^' 


TABLE fi. PERCENT \C:E FREQUENCIES OE .\RCHF.5 AND U'HORLS IN THE 
FINGER PRINTS OF MAN AND CHIMPANZEE 



fnvu^tigdtOT 

r,Vumtrcr 

tEftorJlj 

dreSti 

Amcriritns 

Crccnl.nnd Eskimo 

Abel 

69 

72.2 

0.3 

Maya, Tarahumara 

Lcchr 

5<1 

51.6 

4.5 

Arapahnwa 

Downey 

50 

47J5 

4.6 

Comanchca 

Cummins, Coldsiein 

67 

43.3 

6.3 

Mayas 

CummiiTS, Sceggcida 

127 

33.2 

7,6 

Mdnj'oloids 

Chinese 

Kiibo 

300 

50.7 

1.4 

Kn^reans 

Kubo 

700 

452 

2.6 

lndon«.t3n-Ma1ay!i 

Japonfs? 

Hirano 

\2S^\i} 

50.1 

\2 

Mcnan^hahaLi Stalays 

Klciweg de Zwaan 

500 

45.1 

1.7 

Nia»ians 

ria 14 

1300 

34.7 

2.4 

fav^iniHo, mal« 

Dunkinci;i:r 

1300 

35.9 

2.7 

favancac. females 


ijooo 

32.7 

3:5 

tt'hiLcS 

Ainu 

Hasclje 

53 

31.6 

29 

few» 

Cummins. Midio 

200 

42.7 

4.2 

[taliani 

Falro 

1379 

363 

4,7 

French 

Baylc 

I50OD 

29.S 

4.2 

Germans 

Heitidl 

99,400 

30,» 

4,9 

trurii^rians 

Bonnesie 

fiS3 

32,3 

5,0 

l^orUigutse 

Lopes 

1300 

29.0 

5.5 

Danes, malcf 


96Ji^ 

29.0 

5.4 

English 

Coiiins 

3300 

202 

5.0 

Russians, ninlrs 

Sciaicnnvsky 

11300 

32.1 

6,2 

Rnssiaui, rciiialcs 


LI300 

27.3 

S.4 

Spaniards 

Oloriz 

10,000 

30.3 

6.5 

NorVii'egians 

Bonnevte 

2431& 

25,7 

7,4 

Dutch, males 

Dantmeijer 

2^22 

26,2 

7,7 

Negroids 

Negroes, Sierra Leone 


345 

20.5 

6.4 

M ula 1 Iocs, J a ma ica 

navciiprai, Sieggeida 

213 

24.7 


Etc Pygmies, Congo 

Danknieijcr 

207 

J9.6 

16,2 


Cu mm ins, Spmgg 

25 

40.6 



Racial dilTcrcnces discernible from the above table are not impressive* 
The Greenland Uskimo and the Congo Pygmies stand at opposite ends 
of the series, the former w iih the highest percentage of whorls and the 
lowest of arches, the latter vice versa, flotlt of these isolated and primitive 
groups, which are also racially far apart* are sejiarated from the con- 
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tinuous array of the human series by large gaps. On the other hand, the 
chimpanzee is nicely ensconced inside oi the human range with whorl 
and arch percentages virtually indBtingtiishaljle from those of the 
lapanese and Chinese. The data suggest that Mongoloids and composite 
races with a strong Mongoloid element in their niatc-iip, such as .Amer¬ 
ican Indians and Indonesians, tend to have high pro[a>riious of whorls 
(considered by experts the most primitive of apical skin patterns) an 
L proportions of arches, whereas Whites tend to have many more 
arches at^d correspondingly fewer whorls. The few Nc-g.o« sttid.ed seem 
to fall within the White range, except the little Congo Negritos, w lo. 
incidentally, are farther removed Irom tlieir geograplnca! neighlmrs. 
die chimpanzees, titan is any otlier recorded liuimm ^oiip. 

The proportions of arches to whorls are higher in females than m 
males in every group investigated 
except the Congo Pygmies, and 
llic arcli whorl iiideii in peoples 
hitherto studied is lower in the 
right hand than in the left hand 
(i.e*, the left tiand shows more 
arches). A|>parently, differences 
connected with handedness and 
vrith sex are more consistent than 
rarial differences. A stable huinan 
feature is the predominance of 
tertajn patterns on specific finger 
tips. Whorls are conimoncsi in 
digits I and IV* arches on It and 
itl; radial loops are almost ton- 
lined lo the index linger. The 
chimpanzee differs from man in 

that arches are connuoner in this , u' « «« tU^ 

.mil.,,! on digiu IV imd V. ,.td mdial loops are found chiefly on the 

thumb rather than the index finger* 

I he classilication and stmly of palm and sole prints were niti. ) 
till- Ime fl. 1 f. Wilder and seem to offer some signihcam racial _ 

On the palms a. the bases of the lingers, elevated tactile 
pads, develop in foetal mammals. These elevations m pentadaclyle mam^ 
inals are consistent in number and position. In the lower piunates. c 
pads are belter developed than in the ch.mpnzee and ‘^e 

iumtan loeuis. the pads, initially I,"" 

some pads regress more rapidly than otliem. .Apparently, this early 



FiR. 67^ Various typ€J ot finger pritUii 
puimar m.iin hne* 

(.-V-D), and tlxe axial iriradius {T)^TIie 
nialn line foniiula itiown U 11-5E7.5- 
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tor)' is paralleled in the case of the chimpan:2ee,** The pads deierinine 
the development of ridge pattern and alignment. There are lour triradii 
(\ s with long tails)t one at the base of each finger^ and designated bv 
letters A to D, beginning with the indent finger. The short arms of the 
Y 5 define small areas at the bases of the lingers, bitt the tails of the Vs 
describe longer and quite variable courses across the palm. These are the 
four main lines, designated by the letters A to D. \Vhen their courses 
and tiieir terminations (points at which they issue from the margin oE 
the friction-skin area) are traced, these main lines can be described and 
located by simple formulae. The regions or points along the margins ol 
the palm are given a series ot numbers from 1 to 13. The triradtt or 
pattern cores, which are more definite points, are designated by even 
numbers and the intervals between them by odd numbers. Point 2 is 
the carpal triardius lying on the proximal margin at the middle ol the 
wrist: point 4 is the hypjihenar pattern, a conspicuous feature on 20 per 
cent of White hands, situated on the eminence opposite the base ol the 
thumb. When the pattern is absent, the number 4 is not used. Numbers 
G.SplO. and 12 indicate the four digital triradii in reverse order, begin 
niiig with D. 1 he odd numbers indicate the entire lengths of margins 
between the definite points; 7, 9+11, and 13 are the spaces bctsveeti the 
fingers. The main line formula begins with the termination of line l>, 
the trtradins at the base of the little finger^ because line D is more vari^ 
able than line A and teniiinates more precisely.” In the main line 
formulae, the tenuination of line A is usually omitted because in any 
formula it may reach positions 1,2,3.4, or 5. Typically* in right hands, it 
terminates in one of the higher positions and, in the lefts, in one of the 
lower positions. 

Wilder found tliat the ihrec most common main line formulae in every 
race were 11.9.7.—, 9.7,5.-* and 7,5.5—. He came to the conclusion that 
tlic 1L9.7,- type is cssetuially the European formula and the 7,55.- 
typeihe Negro fonnula. 

An inspection of Table 7, selected from data compiled by Steg- 
gerda* Stcggeida, and Lane ** may or may not convince the sceptical 
reader of the validity of these claims. 

In addition to the formulae of the main lines, the palms of individuals 
and groups differ in the presence or absence and variations in the pat¬ 
tern of the axial or carpal tdradlus, of the patterns on the hypoihenar. 
■a p. Ml. 

ClimmiTif. -^MclhcKloIogy' iti Dfnnaloj;typhia,'' pp. S&-3S. quoEin|; H. H. 

Wilder, ''Falm anti Sok Biol, ButL. \ oL XXX (IJIIG}. S<]me sWf^ht modiFicanons ot 

the Witclrr icrminsiion numbers have bc^n made. 

■*SlejD;trda,Sicgii(!erda,ind Lane. ' A Racial Study" pp. IM-I^M. 
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TABLE 7 PERCENTAGE FREQUENCIES f>E THREE PRINCIPAL 
MAIN LINE FmMUL.AE« 


Race, FeopJe 

iVijpptii'eT 

U'hiiei 

European Ameticans 


Elirniican AnverJCani 
|ew5 

SOU 

200 

Ainu 

55 

Mon"Oloirfs 

Clvincsc 

100 

Korcani 

154 

J ndoncstaa- M alajs 

Japanese DV'ilder) 

195 

Japanese (Hasclw) 

276 

Japanese (Kelih) 

too 

Americana 

Eikiino 

trt 

Comaneho 

77-79 

Tarahiittiara 

2^ 

Maya 

224 

Mexican Intliam 

55-36 

Nejp'oitU 

jamaicn Negroes 


West Alncaii Negrow 

52-80 


JJ.P.7-- 

P7J.- 

7JX- 

27,7 

16 8 

9,0 

51.0 

2G4i 

10.2 

37 A 

21.7 

8-7 

30.& 

53 

20J9 

9.0 

23-5 

27.3 

22.7 

32,0 

353 

irp.6 

194! 

21.5 

23-0 

502 

SI.6 

20.3 

233 

24.0 

31.3 

29j6 

1L7 

21 9 

S7.7 

1742 

214! 

133 

32.7 

20-5 

35.7 

224! 

7J2 

494? 

29-0 

13.5 

16.4 

353 

9.9 

21.7 

41.8 
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thenar (thumh). hrsl inlmligital. ami the other interdiKiial areas For 
example, in the hypothenar area, a pattern is present in between abo.n 
S3 and 45 per eent ol Whites and is imnh less common in other races 
examined, whereas in the thenar/lifst tligital area, the American 1 nth,ms 
show a much higher frequency of patterns than other surcks exam met. 

StesRcrtla, Steggerda. and Lane have siinnnanred these racial dil- 
ferenccs.** The Maya fndiansof Yucatan (and prol.ably all other Amer¬ 
ican Indians) havea high Iretpiency of the !(.7.5.- fornnila with onusnally 
vertical eonfiguratioii of palm lines indicated by termination of A. 
Iretiuent reduction or absence of line t; occnrrenco of a single low axial 
triradius: rare incidence of hypothenar pattern and second and third 
imerdigilal patterns, and very high incidence ol tlie thenar/Urst 

'*Tn*comtas" Whites show chatacterisiLcally the II.IU- 

formula: tendency toward transversaliiy of palm ridges; less frequent 
absence or rudimentary condition of line C: n a om rn 

ixithenar and third interdigital jrattems. and low inetdence of a pane 
in the ihenar/Qrst inlerdigilal area. ^ formula; 

Negroeshavea prepondcTanccuI the. ype i 

diagonal direction of palm lines, but wi-h tendency toward transversality. 

.. Lade, ™K lenaata aw iadudM varisnu j" "J'-^p,;’ 

,D.ia (mm Sies*«ds. SieB!«>'a. sad L-me. "a Rsosl Smdy, p|>. Ids-iuv l 

pp. Ifi7-U39, 
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frequent octinrence of second inierdigiul pjtuerti, and unusually high 
incideuce of foiii ih interdigital paucm. 

Racial differences in sole prints have not been extensively investigated 
U jider found that Chinese and Ja|ianese differ from Europeans m that 
the former show an extiemc degree of efiacement of patterns and con¬ 
sequently a monotony of sole prims. Tlie simplest types are the most 
human, and these occur in 86^2 per cent of Chinese, 33.3 per cent of 
japan esc, and 55 per cent of Ktiropeans.^^ 

The interpretation bot!i of evolutionary status and of racial difference 
in dermatoglyphics is fraught with difficulties and dangers, as Cummins 
and Midlo recognise in their admirable discussion of the subject.” 
In linger prints, the u-horldoop-arcii sequence seems to represent stiC' 
ccssiVC departures from tlie primitive. lint some human populations in 
this respect are more primitive than chimpan/ee, and, indeed, oilier 
dermatoglypliic areas suggest iliat man stcinmcd from a stock ivith derma- 
toglyphk t haracters more like those of monkeys. Also different detmam 
glyphic areas in various stocks are not in accord in their evolutionary 
status. On ihe u-hole, high pattern intensity (predominance of whorls) 
seems to iirdicate pritnitiveness in palm and sole configurations as well 
as in lingers ami toes. Difficulties arise in tfiat certain populations, the 
Chinese, ftjr instance, com bine priiTutive high pattern intensity in fui- 
gets witli advanced low^ intensity in palmar and plantar features. Trends 
toward tongiiiidinal alignment (in reduced frequency of type Il.DJ,- 
and reduced values of the main line index) may also be regarded as de¬ 
rived, ni contrast with die tendency lEJivard iransversality', which is priiiii' 
tive. But here again, races with high finger pattern intensity apparently 
tend toward the longitndina] or special i 2 ed trend in palmar main lines. 

Cummins and Midlo are of the opinion that linger prints may possibly 
be more reliable for tracing racial affinities than other dermatoglypliic 
areas. On this basis, the Yellow’-brow ns (Mongoloids. .Americans, 
[ndonesian-Malays) embrace the most juimitive stocks, whereas the 
most speciali/ed include certain Blacks and, among Whites, ' Nordics," 

(rhese authors assume that Northivestern Europeans represent the 
Nordic, race,) How^ever, Whites in genera] and typical Negroes sIioav 
internicdi.ite degTcc,s of pattern intensity^, being neither greatly' special¬ 
ized nor parijcularly primitive, fn other words, they seem highly variable 
and erratic. 

ft is also mi ted by Cummins and Midlo that there arc geographic trends 
of pattern intensity (perhaps like the diMrihuLioil of the blootl groups), 

VVitcIcT, Ojfr, ril.t p. 199- 

Ciimniin^ iinil MicElo, Prinfs, pp. Sdl-ZliS, 
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In Asia, the postulated ctjiiter ui di:SLriLnitit)ti ot huiuan stocks, the rctciit 
populations are chamcLeri/,ed by liigh pattern intensity, uhirli dinniv 
islies in passing nortiiward to Rurope and sotitluvard in Africa and the 
Americas. The reduction oF pattern intensity readies its cnimiiiaiion 
in tite lUishineii and pygmies oF Africa and is next must marked In the 
Scandinavian countries. Although the Ncir World shcm's ieduction oF 
pattern intensity from north to souili, the level of intensuy rein a ins 
relatively high, suggesting that tlie migrations to tfrese coimneius tv ere 

rdliitivc^y 

This distribution raises a difficulty in that Congo pygmies and bush^ 
nicm usiialiy considered among the most primitive stocks oF mankind 
and exhibiting also In their ixriphcral location evidence of early migra^ 
lion from evolutionary centers, arc, actoiding to pattern mtensuy, the 
most highly evolved oF all peoples dcnnaioglyphically. Monguloids, ao 
cording to all e\ ideiKC most recently evolved and in many respet ts lugli y 
srieciali/ed, are, on the contrary, dcnnatoglyphically primitive (but imly 
in fmgers^not in palms and soles). One suspects that the phenomenon 
of foetali/ation may have jumbled up dennatoglyplue status in Mongol’ 

oids and pi>ssibly also in Negroids. 

In Germany and japan, local variations ol linger prints have been 
studied. In the Former country, |X) pul at ions o! iFic north and west have 
relatively many arches and fewer whorls, wheicas the condiiiiins an. 
reversed in the south ami east, and the middle sections show internudraie 
trends. Cummins and Midio think that tliis tliHereiice corresponds to a 
racial separation between Nordics and Alfilnes. I iowever, rat ia tomposi 
tion in (.icrniany is not s(? simple as tlicy asitiint'. 

Alilioiigli (iennatoBlyijliifS are “age-stable" anti "eirv iromiiem stable 
ami coilsttiiicnlly seem admirably adapted for genet i< similes, ihe man¬ 
ner of their iiibcrUaiU'e is by no means cleat. I .altern lype. pattern sire 
(bv l itlge toiiiiis), and pattern proport ions seem dependent upon genctii 
fotmdations more basic than those lliat give rise to iitdb it ii.i sariaiions, 
Tlierc are also trends of imUkeness between die in o sides ol the Ixnlics. 
between dilterenl digits, and belwecn tlie sexes, as nell as those d'at per¬ 
tain to fainilv, ethnic stock, ami race. Moreover, there is extensive indi¬ 
vidual variation, since tbe genes that deiennine the capacity of foniiing 
ridge-s operate Lndcpendenilv of the factors that condition spec.hc ton- 
hgnralional character, or mnnence the latter only intUreclly. Tims stress 
and tension in growth of parts, thickness of the embryonic epidermis, 
ami distriboiion of ctushioned areas (ildckened by increased fluid con¬ 
tent of the epidermis} iinpoi lanlly affect ridRe a ignment. 

Altfiongh s'llistantial progress lias been maiie in the vciy tomplicatetf 
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subject of the mheritance of deimatoglyphic^^ results are too contradic¬ 
tory and inconclusive to be discussed here, 

Cummins and Nfidio lake a most reasonable and cautious position 
upon the utility of derma tog I y pints as racial criteria. They say: 

The factors underlying racial divergence are complex, and it is impossible 
to assign shares to ancientness, degree of isolation and other factors ivhicli 
render the history of races so involved. The suident of dcmiatoglyphits will 
not fall into (he error of presnniing ifiat dermatoglyphic features now pro¬ 
vide ready answers for refractory questions in the history of races, particu¬ 
larly when he sees that attacks from many quarters have failed to yield a 
completely knit scheme of die affinities of races.^' 

sweat claxds 

Sweat glantis are an imiiortant heat-regulating mechanism of the 
body, since they secrete water that cools the body by evaporation. 
Whether as an envitonmetual adaptation or a hereditary^ difference, 
stocks resident In the tropics seem to have more sweat glands and perhaps 
larger glands, Clark and Lhamon cotinied the average number of siveat 
gland openings per stjuate centimeter on the palms and soles of 200 
American Negroes, 3tJ0 American Whites, 150 Filipinos, and series of 
Moros, Negritos, and Hindus*^^ In the various stocks examined, the 
average nuiiibcr of glands per square centimeter ranges from 558 in 
American Whites to 73H in Hindus, Taking American Whites as 100+ 
the relative numbers are: American Negroes 107, Filipinos 117+ 
Moros 122, Negritos 127, Hindus 170, These figures seem to show no 
racial consistency, since the Moros and Filipiitos, who belong to die 
Indonesian-Malay composite race of partially Mongoloid origin+ inter¬ 
vene between the American Negros and tiie Negritos; and the Hindus 
(presumably of principally White origin with minor elements of Negrito 
and Australoid admixture) are at the top of the list, Lewis quotes Freer to 
tlie effect that adult Negritos of the Philippines have 26.82 per cent more 
sweat glands than WJiites, and ^Negrito youths G7.54 per cent more. This 
finding may indicate that age and body she influence the relative num¬ 
ber of sweat glands. Aron claimed diat die Negritos of the Philippines 
have a superior manner of sweating in that small beads are secreted over 
the entire body, forming a thin film tliat gives the maximum cooling 
effect from evaporation, whereas, in Whites, sweating is practically 

Ibid., p. 

*® LewH, Itiology of Ihf AVgro, pp. 57^. quoting Clark and Lhamon, Anal, J2: 
139 , 1917 , 
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limited to certain body areas, and most of the secretion drops off. Glaser 
counted the s^veat glands per square cent ini tier in 29 selected areas of 
the skin of a Bantu Negro and eomparfd S regions of excised skin of a 
liantu and a European.*' The regional distribution in the Negro agreed 
closely with that of the White, but. in the niajoriiy of areas compared, 
ihe number of the glaiitls of the Negro exceeded that of the White. I he 
Negro excess was most marked in the upper eyelid (66 as against 37 m 
the White), whereas the single region in ti^hich more sav tat glands 
ijccuricd in the \Vlute 5 was die third intercostal, midcbr icular (Negro 
Sb, White 43). 

Srveat glands are of two kinds; the exocrine glands, scattered all over 
tlie body and secreting most of the sweat: apocrine glands, which take 
their origin from a hair follicle and are found only where hair is present 
at some time of life. The apocrine glands in man occur in such places as 
the axilla, the external ear duct, and around the nipples and the anus. 
In contrast wilh the exocrine type, the apocrine sweat glands lose a part 
of their cell substance in secretion and exude in ore sol id subs tames. 1 hey 
are larger than ordinary glands, fretiuently contain iron, and may be 
responsible for lx)dy odors specific for individuals, races, and sexes. 
Honima fomid tliat tliesc aptx rine glands occur in 3Spet cent o^ 
Negroes but in only 11.5 per cent of Whites, in four regions studied. 
Women have 75 per ctni more of apocrine glands than men. 


STATURE 

Some of us Avho belong to tall races seem to labor under the delusion 
that we have added a cubit or two to our stature "by taking thought. 
We feel superior to those who are shorter; we "look down upon them. 
In my student days before the First Y^Virld War. 1 spent some weeks m 
the garrison city of Tours, Wlteii 1 first satv the Frencli infantry marching 
along the streets. 1 despised them as an insignificant and stunted lot. 
This disdain remained with me uiuil one day 1 attempted to keep pee 
with some marching poilus. Within two minmes and two blocks I 
literally "could not see them for dust" I lost my breath and my con- 
tempt for snia11 men simnItancoiisly. 

Pithecainhropus crectm. the first l.imianoid betng 
KalUd erect iSinoi.R the Jav*n forests and stood ibo.it 5 feet 6 tnehes. 
from crown to heel. This is al».tt the average stature of adttit nt.ilc 
human beinss of todav. «=>11 races be take., together, S.nce the tune of 

•t Glaser. "Sweat Gland,." pp. SrI-575. _ . unw,... Sti* sas IW6. 

Uw is, op. oil., pp. ri.ina «■>"""»■^ ' 
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Pithetan thro pus, there has been no consistent evolutionary trend touard 
increased stature and body sine in mankind at large, altliough some hu¬ 
man stocks have grou-ii larger, and others proljably have shrunk. 

There are ttvo tales respecting alleged increases in stature during 
liistorical times that are ahvays being dinned into the ears of anihro- 
|^K>iogists. One is tliat of the tourist who attempts to seat himself in one 
of the scats in the Colosseum where the sporting populace of the ancient 
Romans used to be entertained by watching lions lunching upon ob* 
siinate Cliristians. Tins tourist invariably repKjrts that the scats arc 
scarcely large enough to accommodate a single modern buttock.. My reply 
to tEiiS is: Hrsrly, that Italians are still small people, used to living in 
cramped qu.artersr secondly, that one has only to arrive late at a football 
game to discover that modern builders of CiUicrete stadia arc none too 
liberal in adoiEing space where iiitithed posteriors mean extra dollars. 
The seat of the laic comer has to be discovered by a process of long 
division, and he then has to be driven into it like a wedge* 

The other tale, involving a supposition that our forebears were smaller 
men, is also purveyed by tourists tvho gape at empty suits of armor and 
simply cannot understand how^ a nornial-si/ed man could be Futed into 
one. To these, I would point out that a metal suit standing alone in the 
middle of the floor is necessarily somewftat telescoped and does not attain 
the altitude of the person it was supposed to fit. Again f would suggest 
that these extant suits may ha^ e survived bet ause they were outgrown by 
their orvners, like the dress suits of our youth. Odd si^es are generally 
numerous in liargain basements. And. finally, our oivn ancestors may 
have been big even in those days, but perha^js they were churls and 
thralls autl varlets and knaves who could not afford or did noi rate suits 
of mail. 

Probably the only substantial increment to human stature since the 
evolution of the giant anthropoid st^ige came in connection with the 
increased use of the legs in biped progression. Walking on the hind 
kgs seems to have elongated them greailv and to have given man a sub¬ 
stantial advantage in stature over all anthropoid apes save only the 
bulkiest and largest gorillas. The latter, in spite of their very short legs, 
often attain average human stature and sometimes exceed 6 feet in 
height* 

The stature of the adult male h usual fy taken as tlie measure of the 
race. Males under 150 cm. (50 inches) and females under 140 cm, 
inches) are very .small. Males between 150 cm. and 160 cm* (59 inches 
to 63 inches) and females benveen MO cm. and f50 cm. (55 inches to 
59 inches) ,are simply undersize* For males* 160 to 170 cm* (63 to 
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f>7 inches) is medium stature, and for the smaller st'X coiTcspoiKlhtji 
fisutes are 150 to 150 cm. {59 to 62.6 inches). Males with statures above 
170 cm. and females taller than 159 cm. may be accoimted tall. Males 
Avho attain a height of 130 cm. (70,9 inches) and females 103 cm. 
(6G.1 inches) and more in height are very talL 

The normal range of human stature for males is from alnnit 3 SO cm. 
(51 inches) to 200 cm. (78.7 inches) and for females between 120 t in. 
(47.2 indies) and 137 cm. (73.fi inches). Iklow and above these limits. 
wc encounter the pathological variations of giants and dwarfs. This 
enormous range of normal variation is nt>i found among many other 
s| 3 ecjes or genera of mammals, unless see include the ^vsde size differ¬ 
ences brought about in domesticated animals liy selective brecdiug. 

Since stauire is the largest Ixidtly measurement and is a coinpisile ot 
iiinny body segments, it natnratly varies widely, ii^ fact over a uic er 
range than any other bodily nieasiiremeni with the exception of weight. 
Is this variation caused by en^ iionmcnt, or is ii merely the expies^on ol 
diverse hereditary tendencies? If the great dilferences in iKidily size are 
due to factors of nutrition or are brought about by climatic causes, we 
must reject stature as a criterion of race, since rate must he estalihslied 
on the basis of physical characters that are inherited with little it any 
environmental modification. We may first attack this pniblem by im 
vestigaling the effect of malnuirition u|>on stature. C:hiltlren who are 
consistently underfed do not attain tlieii full nieasiire of growi i 
remain stunted. Studies of tlie Russian population before and during a 
three year period of famine demonsirate that stananon decreases stature. 
Ivanovsky ** found that Great Russian males suffered an average dun mu. 
tion of -1.7 cm. during the period of hunger and females of the same 
group 3.5 cm. Other peoples in Russia iiumTcd losses averaging from 
3.3 cm. to 6.1 cm. in males, and from 3.fi cm. to l.H cm. in l^'iiales. le 
Tatars oi the Crimea liad an average loss of 6.1 cm. (2.4 indies). In lol i 
sexes, individuals of high stature suffered more than those of low stature, 
and among intellectuals the decrease was more tiiaii in the hiboniig 
class. Ttie winter loss was gr^^aier than the summer loss, ami |>erst>ns o 
more than lO years of age lost height less rapidly than youngei indi¬ 
viduals. However, during the three years of faintne. the older group 
suffered a total loss exceeding that of the younger group. Stature de- 
cTeased eonsiderably during the lirst year of the [amine, but the decu.is*^ 
became slower and slow er until, after the end of the first year no fiirtficr 
dianges took place. When diet improved, stature was rapidly resioK-t 
to its former level. Tfie return to normal height extended over a pcrnxl 

*■ IvEinovsky. "Physkal Moitificatinns." pp. SSI-SaS 
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of a month to six v\,“cekSr Indivitliials under 40 years of age showed some 
tendency to exceed the prefaniinc level. Fair people decreased in suture 
more than dark |>eople and longdieads more than round-heads. 

It seems impossible from these facts to avoid the conclusion that 
chronic nialnuirition may decrease greatly the siaiiire of a population 
until a certain irreducible minimum is reached. The Great Russian males 
decreased during the famine 2.Mi per cent of their original stature, the 
Ukranians 2.5 per cent, the Tatars of the Criinta 3T per cent, lender 
starvation conditions it is» therefore, ap|x:irciu that the average stature 
of groups may decrease from 2.5 to almost 4 per cent. This nutritional 
rUictuation is snlTicient to change group averages from tall to medium, 
or from medium to shoi'U but only if the groups suHcring loss of height 
are below the middle of their original stature classes. In no case is the 
loss sufficient to shift a group from average tall stature to average short 
stature. 

There arc no researches that demonstrate tviih the same clarity the 
extent to wliich stature may be increaserl [jnder unusually favorable 
conditions of diet. There is every reason for believing, fiovvever, that 
such increase would be strictly limited in its extent. It is generally sup 
posed tliat children ivho haie sulfcrcti from iiiaEnutrition during the 
growth period never attain their hcretiitary measure of stature even 
under corrected niitriiional conditions. The evidence of Ivanovsky, 
however* indicates that the hereditary measure of stature is regained in a 
very short time after proper diet i$ resumed and that young subiecis 
tend to exceed their pre-famine stature. 

Many studies have yielded results seeming to indicate that diflerenccs 
ill occupation, sfxial class, hygienic conditions, and otiicr enviromiiental 
factors condition differences in stature. Martin <]notes figtires which 
show that students in Italy, France, England. Spain, Germany, and 
Iceland are taller than laborers in the same counirics. Wlule such dib 
fercuces may be attrihuted to the less favorable coniUtions under which 
the laboring classes are born, grow up. and exist during m.tturity, it 
should be remembered that tn every part of Europe the socially superior 
and economicaMy elevated classes shoiv a disproportionately large niirm 
her of perstjm of hereditarily tall subracial slocks. The same holds true, 
to 3 great extent, in this country. If the stature and weight of children 
from public schoiils in a good urban residential district be com|xircd 
with those of children of the same grade attending a school in a com 
gested tenement district, it is usually evident that the children of the 
favorable environment are taller and heavier than those of the same age 
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from the poorer district. But here, again, it cannot be maintained that 
these differences are necessarily due ro environmental [actors. The chib 
dren in the better residential district may lie principally of tall ^orth 
European parentage, tvlitle those ironi the tenement districts may he 
of Southern and Eastern European parentage and consequently ol racia 
Stott that is much loner iu stature. The geographical dislnhtitmn of 
stature groups is not at all in accordance tviilr tite supposition that 
climate and altitude have anything to do iviih txidily height. 
very shortest peoples in tlie New World are the Yahgan and .Ylakulu o 
the bleat coastsand islands of Tierra del Fuego at the ^ti.Uerninost i p of 
South .-\merica. The mean stature of 67 adtdt male \ahpns ts 158. cm 
(62.2 inches). Adjacent to the Yahgan live the Ona, -a adult male, 
whom yielded the prodigious average stature of 175.T1 cm. (1.9 inches.) 
Both oi tliesc Indian tribes subsist largely by btinttng and fishing, i 
Vah-an arc canoe Indians, and the Ona are inland imnters but they also 

come down tolhesl.ores to lish. Both live ti,mn ''ardieH 

difference in their fotKf is that the main article ol 

mussels and that of the Ona the ramel like gttanaco. 1 he 

are said to liave a somewhat less abunti,mi food supply than the stiintc 

Yah Ran Neither has tlie resources to overeau , , 

Here i mav <iUotc from my own tlisciission of the theory tliat the 
Yahgan’liave become short through generations oi s(|natting in canoes: 

. . We must, however, consider the ,mssibiliiy that the canoe life of the 
Yahgau has tended to esercise a scfcoLve i.iffoence nimii then staime. Smalt 
meif are less likely to fall om of small and priimttve tai.ocs ihati am arge 

\ -11 iitsn rrt-ai leimth of Icja (which always disiniguishes tall 

and unwieldy men. Great length understand that 

sons) is a great disadvantage in such crah. We are gisen to un 

the Yahgan women swim well and the men nm at all. 11 

ceivable that the shorter elements in this population have 

the larger men proved to bo too awkward tor canoeing and "2. .he 

elimiuLl by dmwning. But this would necessi.ate 

large women were also eliminated or that they failed 

stafure. While i. is perfectly true .ha. a large woman and » 

a bad combination, it is equally true thai a large woman makes as good 

floater or stvininier as a small woman, and even a iter. ineniion 

However, there is another ,mssibilitv that ""rne 

The legs ol the Yahgan may have been shortened as a result ol them . g 
habits. 1. is perfectly easy to supimse .ha. a man who spends most 

.s L„.l.„.p. »J y;™ aw f are, pp, 21 It. -NVI' "" Amhmpoiacm 

CharaElcn," in Lfiltunp, op. fil.> pp^ 4 I-h7. 
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silting in a canot wilJ have |X>orly clevcloiiotl legs, as have the Yahgan. It is 
noi at all certairip Jimvcvcr, that disuse of the legs for purposes of locomotion 
^ould necessarily decrease their length. And it is altogether improbable iha[ 
such a decrease in leg length would establish itself as a hereditary charaeteo 
istic, Moreoverp the Vahgan are not merely "sawcd-olF'" counterparts of the 
Ona. Mol only are their legs shorter, hut they arc smaller in every way than 
tlieir neighbors. 

In the arid southwestern United States and northern Mexico, stature 
varies from cm. among the Otomi to 174.9 cm. among die Mari¬ 
copa. .Nor are tliere any environmental faciois ivhich may he in\okei:l 
to explain these differences. In equatortal Africa, the Akka pygmies, who 
average according to Dcniker 138 cm,, live cheek by jowl witlt the tallcsi 
people in the world. In this general region, stature averages range from 
the abovemientinned figure of 138 cm, {o4.3 inches) to 181.7 cm. in the 
Sara {71.5 inches). 

In many F-tiTOpean countries, in the United States, and in |apan, it 
has been shown that stature has increased somewhat in the last hah 
century. In Norway, e.g., according to AriK>. the average stature ol males 
rose fioni 168.fi cm. in 1850 to 170.7 cm. in 1905. Such increments are 
usually attributed to improved hygienic conditions, better medical care, 
dietary improvement, reduction of infant mortality, ami such environ¬ 
mental ameliorations. The depressing environmental iveigln carried on 
the head is gradually lightened or perhap cast off entirely. 4)1 course, 
in accepting such increases as evidence of environmental effects upon 
stature, vve neglct't ilie possibility that the iiatmal selection may operate 
to eliminate some of the shorter strains, or that the racial characicT o\ 
the population may have been modified. 

The pygmies are the most skillful htimsmcn and woodsmen ot the 
.African forests, Tliere is no ev idence tfiat their tiny siste is In any way 
connected with an insuRicient diet. Years ago, Kollmann evolved a theorv 
that ilie pygmies represent an early stage in human evolution prior to 
the development of normal-si/ed human beings. Thus they might he 
compared with the gibbon, tlie small ape that seems to have differentiated 
Ijcfore tlie giant anthropoids. However, the pygmies present no feHiiures 
of morphological inferiority which justify the assunipikm that they 
belong to a lower evolutionary grade than other men. AUhougli some¬ 
what infantile in build and appearance in some groups, iliey are oh- 
viotisly Negroes, hardly distinguished from other Negroes except by 
their Ijody size. 

Some observers attribute the small size of the Negritos or pygmies to 
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their duelling in dark, sunless forests. Tortlay noticed that Negritos 
(usually called Nq^rillos in Africa) ircre taller xvhere iliey li^cd in the 
more open spaces. Yet it does not seem possible llmi their stunted stature 
can be due to lack of sunlight or food, since many nonnal-si/ed peoples 
live under similar conditions. 

In the north of the Scandinavian peninsula are the Lap|xs ivith average 
stature varying from 152.3 cm. to 160,9 cm. just to the south of them are 
the Kinns. Norwegians, and Stvedes, many groups of whom stioiv mean 
statures from 170 cm. to 174 cm. instances of very tall and very short 
peoples living in the same regions and under substantially similar com 
ditions of dietary might be multiplied. I know of no e>:ample of such 
juxtaposition of very short and very tall peoples in winch the dillercnces 
in si7C can be explained bv invoking any environmental factor. 

Many of the very tall peoples of ifie worhi live in regions where food 
is scarce and nminutrition is common. The measurement of reci uus for 
the First World VV^ar revealed the fact that the tallest stature group o! 
the United States is found in the sparsely populated mountain region 
of North Carolina, where the mean stature of males of militarv age is 
r>8.C7 inches (174.12 cm.). In the mouniaiiious area of New York, the 
average stature is only 67.06 inches and. in the mountainous area ol 
Massachusetts, 66.35 inches. The southern mountaineers are notoiiously 
hack ward in manner of living and arc usually undernounstu-d, but i ley 
belong to the tall Scotch suxrk or to .Scotchdrish and English stocks. In 
the iiioiiiuainons sections of New England and New York, a large part 
:if the |x>pulation consists of short French Canadians, 

Martin lists 14 African groups or tribes in which mean stature ranges 
trom 17U cm. to 181,7 cm. Not one ol these groups lives in a coimiry 
notable either because of fertility or abundant hmd supply. le verv 
tallest groups are usually exceedingly thin, and probably most ol them 
are undernourished. The tallest gTou|J5 in E,iirope are tu totev, 
Xorw™. ihe [cebndos. the Swede.,, the (ridt. the p'g'-*'';;”’;' 
lugo-Slavs. With ihe exception of Eitslaiid and Iceland, ill of these 
countries are barren rather lha.i fertile, and h)od ts distinrily scarce. 
The tallest Indians of the New Wortd are foiind in the and Soul Invest 
and in PataROnia and Tierra del KueRO-no.ably hungry places. The 
shortest peoples, except the F-Skiiiios, mh.ibil the s.inie regions 

Studies of the inheritance of stature show very clearly that tallness and 
shortness run in latnilies. llavenport has aceumulated evidence ha 
tall stature is retessivc. .rnd lha< in short families there are certain 
growth-repressing factors which are dominant over their ahsciice. 
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One of ihc phenoTticna of hybridi^anon is called by zoologists heterosis, 
or hybrid vigor. TJiis means an increase in size and strength in the llrsi 
few generations of offspring foUo^ving the primary racial cross^ Tbi.'i 
hybrid vigor often tends to disappear in succeeding generations but is 
someumes mainuiincd* Hybrid vigor as evidenced by increase in stature 
does not invariably occur as a result of race mixtures in man. Never¬ 
theless, it can lie sliOAvn that most of the tallest human groups are of 
mixed racial origin, .\mong these may be mentioned the Nilotic Negroes, 
the gigantic Efamitic Negroids of F.ast and Central Africat (he tall 
Polynesians, Indian-While hybrids. Polynesian-While hybrids in Hawaii 
and Norfolk Island. 

Thurston tells of a British commandant in the Madras presidency 
who conceived the brilliant idea that the native troops could he im¬ 
proved in physique and military eEHciency by breeding and recruiting 
hybrids betAveen British soldiers and Indians. He» therefore, encouraged 
his Scottish garrison to take “nights out." Alter many years, the ''Madras 
Highlanders," mixed blotids, resulted from this eugenic plan. They are 
said m be distinguished hy their tall stature, 

Wc may then conclude tliat stature, although doubtless fluctuating 
somewhat in individuals and groups through environmental causes, is 
in the main a hereditary character. Variations in the stature of groups 
are no doubt brouglu about to some extent by artificial and natural 
selection. F.xireme individual v,ariations in stature are often patliological. 
No one has been able convincingly to explain tall or short stature lu 
any human group on (he ground of adaptation, climate, altitude, or 
even food supply. Variations in the functioning of the ductless glands 
doofit less affect staitire and groAvth, but these cannot be brought into 
any direct relationship with physical environment. 

In spite of the mainly hereditary character of stature, its utility as a 
criterion of race is distinctly limited by the wide individual variations 
found in every group. Some very short men occur even in exceedingly tall 
groups, but very tall men are much rarer in cxireniely short peoples. This 
fact favors Davenport's eonclusion as to the dominance of grtnvth- 
repressing factors, Hrdlieka found that tlie Otomi of northern Mexico, 
w'kh an average stature of 1.^9.3 cm., showed an jndiA'idual range of 
2U cm. (from I48,fi cm. to cm.). The V'unia, averaging 172.2 

cm., ranged individually from 159.9 cm, to cm, (range 219 cm,). 
The Maricopa. Avith a mean of 1718 cm., varied bciw^een 162.3 cm. and 
18"). I cm. (range 22.5 cm.), IIoAveier, the w-idcst ranges o^f stauiral varia¬ 
tion occur in |>eop!es of a medium average stature. For example. 
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HrciH^ka states that Puehlo Indians, wiUi :in average stature of 161.5 cm., 
range individually from 118.2 cm. to 182.3 cm, (3 L1 cm.). ., , , 

Tables of distribution of average statures, such as those compiled by 
.Martin and Deniker"" yield the following general facts a,s to racia 

and ethnic distribution of tlris botiily character. 

The shortest groups of mankind are the Negrito pygmies of .^sia and 
Africa rvilU average atauires between 1S8 aitd 132 rm. (aU,m 5( ra 
CO intites). These pygmies ot the Congo forest, the Malay peitins.ila, the 
Andaman Islands. New Guinea, and the I’hilippmes, are disungnisbed 
not onlv by llteir small stature. Imt by a combination of Negroid 
piiysicil'features that justifies, to a great extent, tbeir sepraie sulwac.a 
elassification. Many of the Mongoloid peoples of somheaslern .Vsia and 
tfie Malay archipelago also fall into the stature grouping below bO c in., 
but the majority of the northern Mongoloids belong in ihe incdmin 
stature class. In Europe, the Lapps, of partly Mongoloid descent, arc 
also very short, but almost all European peoples attain a mean stature ol 
ICO cm. or more. A number of the groups of Oceanic Ne^oids that may 
not be classified as pygmies, tmt protnibly have pygmy blood, also lal 
into die low stature group. Among the American 
grouK. including Eskimo. Yahgans of Tierra del V uego, iouth Arne. ^ 
Carihs. and some tribes of northern Mexico and the so.itliwesiem Uni ted 

sStmes, are below 160 cm. in average height. 

The liushn.e...H«ttento.s, a Negroid racial renmam m h.m.h A r.ca 
are alimst. if not cpiite, as short as the pygmies and by most students 

ihoiighL lo be allied to them. - jrt 

Taking this short group as a whole, stature is ‘ . 

the eases of the African pygmies and of the 

Bctweei, the averages ol these groups and 160 cm., the lowe n of 
the medium stature grotir., are a great luiiuher of southern ^ 
peoples. Short stature cannot perhaps he distinguished as " 

Lttire of Mongoloids, bo. they tend to be. at any rate, prexfommatingly 

short or of mt'diuiii stature. , 

The mm-Mougoloid Aim. ol northern Japan, another remnant o an 

aboriginal race, also lall imo the lowest stature group and as 

aredisiitigiiished by this l>{>dily char^icter. irqiirm in- 

The medium group, averaging between 160 cm 
eludes the bulk ot mankind. In it are [mmd most ol the " ^ ' 

including Soutbern Euro,scans ot Mediterranean race such as Sp.tnish, 

Martin, Jjrhrftufh^ t oV- 1, pp- 
** Dcnikcr. Thr fitictrt of Man. I PP 


540 


UP yaOM TilE APE 


Portuguese* It^lianSn and, on the African side, most of die Berbers and 
Arabs* In Europe* the Alpines of ilie t^'estern, central, and eastern parts 
of the continent and tlie Armeiioids of the east and in Asia Minor arc of 
medium stature. Not a feu^ Scandinavian groups ate svithin this range. 
In .Asia, a great number of Mongoloid groups, most Indians, and such 
Annenoids as the Armenians themselves, the Kurds, Persians, and 
Syrians* have mean statures less than, 170 cm. At least a score of African 
groups range between 160 and 170 cm. These are Negroes and Negroids, 
mostly from the lou lands of the west coast, but including also some in 
the Congo forest, in South Africa, and in the I^ke Region* In Oceania, 
the medium groups include the native .Australian race and some few 
of the Negroids of New Guinea and the neighhoring islands, mimy of 
whom may liave pygmy blood* American fndians of medium stature 
include most of those along the northwest coast, in soutlirvesterii United 
States, in iMe?iico, and m the cordillera and Amazon basin of South 
America. 

Medium stature may, then, he said to be characteristic of Mediter¬ 
raneans, Alpines, Armenoids, and *\u$tra]mis* It is also the mode among 
many of the mixed Mongoloids, including the bulk of the Indians along 
the Pacific coast of the Americas. 

"fall stature (more iliaii 170 cm.) is especially characteristic of tlie 
nor til western Europeans and their kin in other countries* ft is also found 
in Europe among the so-called Dinarics, iiiebidiiig many .Albanians, 
Bosnians, Serbs* Dalmatians, et cetera, .Some Russians also fall into this 
category. In .Asia* great stature h characieristk of Sikhs and Raipurs of 
India and is found to some extent among the NorilHTn Chinese. 

In Africa* great bodily height is commoner than in any other continent. 
It otcnts especially in the head waters of the *Nile, in the castem Lake 
Region, and among the Bantu of South Africa* but not a few of the 
ivesiern Sudanic groups arc also tall* .Among the Anierican Indians, 
bodily heights in excess of 170 cm. are found particularly among the 
Plains and Eastern WcXKlland Indians of Canada and of the United 
States, also in some southwestern United Stales groups and among the 
Patagonians and the Qua at the south cm most extremity of SoutEi Amer¬ 
ica. 

In Oceania, great stature is almost universal among the Polynesians 
and occurs in some fetv groups of the Oceanic Negroids (Nfebnesians 
and Papuans)* 

On the whole, stature or gross bodily size is ol little use as a racial 
tTiterion. One may fudge race by body height with ahout as much 
accuracy as one can determine the merit of a liook hy its length. 
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The Physiological Tests of Race 

Do racial physical differences in man correspond to any marked varia¬ 
tions in bodily functioning? Frankly, ue do not knotN, Up to the present, 
pinsiolo-ists. biochemists, and physicians have been preoccup.ed .vith 
the working of the individual human organism and with groups mi- 
dilfercniiafcd as to racial physical type. What has hcci. foiind if. be saiicc 
lor the soose has been assuincci to be sauce, not only for the gaiiikT, but 
also for the duck atrd the dr.rke. The conductors and the subjects of 
physiological research alike have been mainly of European rucial ante¬ 
cedents. Expetimeiitation ujron the so-called White races has ytclded 
results and methods which, as a rttle. hat e been applied to other phys.cd 
groups tvilhoiit serious impairment ol their efficacy, Neverilieless. it 
seems probable that there are racial physiological difference at least as 
marked as those morphological featnres that distinguish the outward 

;ipptraranee of dii er^e racfs. , j ■ 

Some racial dilferences of a physiological character do not lend them¬ 
selves to accurate measurement. Hodily odor, for example, may he racially 
characteristic, apart from tiietary iiecoliarities tt-hich undoubted y in- 
nirt-uce it. Here we are in the difficulty of not being able to sme I our 
own kiml and fielng at a loss to classify the cffiiivia of other races, oiue 
took occasion to ask a brilliant Japanese student of y'™!’'’ 
whether be detected any odor as a distinguishing feauire of W lutes, lit 
said that he did most decidetlly. and that be found it tery iinple...uUi . 
Then he went on to say that it particularly assailed his nostials wlien- 
ever he entered the Harvard gymnasium. 1 gave up at once, bcctuse 
had to admit that his experience coincided with mine. That gymnast mu. 
now happily replaced, was one of the oldest m the country and its enttr 
structure seemed to be permeated by the perspiration of many genera¬ 
tions of students. I doubt if ibc questionnaire method of eUciiing in- 
formation on racial odors will yield satisfactory scientific results. 

BASAL METABOU-SM, BULSE* TEM t^ERATUREt ETC. 

Basal meiaholism involves the measuring of the oxygen 
oi the individual and the caiculalion therefrotn of the heat 
per minute. It is one of the best indices of level ^ ^ 

activity and is especially usetl in the diagnosis of 
There are indkalions of racial differences in this im]>oriant physiulogieal 
laracterisS. B was hrst discovered that Chinese and Jaj.anc-se women 
living nnder the environmental condinmrs of American life have a 
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basal mtiaboHsm distinctly lower tlian tlie standards For American 
women of like age, weight, and height. Then Cj. D. Williams,, and after 
him Morris Steggerda, ascertained that ihe Maya Indians of Vncatan 
have a considerably liigher nietabolic rate tlian prediction for AinerU 
can Whites and a lower pulse rate. It is not certain whether the metab¬ 
olism differences are related to food haliits. but, in the case of lEie 
Mayas, liigh nictabolism cannot be ascribed to an increased specific 
dynamic action of protein, because Steggerda ascertained that die 
average protein intake of his Maya subjects rvas only 74 gin. per day. 
This is less than the amoLint consumed l>y North American Whites.*’ 
Steggerda and Benedict also sLtidied the basal metabolism of a group 
of Negroes and another group of "Browns" (persons of mixed Negro 
and W'lijtc Idood). The male Browns fell below the stantlards for Whites 
of corresponding age, weight, and height, but this result w'as not con¬ 
firmed by the female series nor by the full Negroes ("Blacks"). Further 
investigations of racial differences in basal inetaEjoIjsni arc desirable, 
since imporiant findings may be antici|jated from the little now knoum. 
Information on racial differences in pulse, temperature, and respim- 
tion is unfortunately scanty. Hrdlifka, m his excellent study of the In¬ 
dians of the southwestern United States and northern Mexico,** found 
that the pulse rate in all tribes and in both sexes of Indians was lower 
than in Whites. The average pulse rate in healthy adult Indians, in the 
sitting jM?sition, averages in different tribes from 57 to G7 in males as 
against 70 to 71i in White males, Indian females average betw^een 02 and 
73 as against 75 to in Wliiie ivomcn, V* Snk found the average pulse 
rate in 55 adult male South .African Negroes 72.1, and in 43 females 
76..5.*’ The Negro, therefore, stands dose to the Wliitc in rate of heart 
beat. The respiration of Indians is about the same as Whites, 16 to !f> 
per minute in heaUhy adults, with a slightly higher average in Females 
than in males. In the South African Negroes, on the contrary, Uie respira¬ 
tion seems lo be distinctly higher, averaging, according to V. Suk. 20.5 
in adult males and 2,5.n in adult females. Temperature under the tongue 
in healthy adnit male Whites averages between 9H.6® Fahrenheit, and 
99”. In Indians, it is appreciably less, ranging in males from 08.1'" to 
98.8” Fahrenheit. The temperature in Negroes also seems to be loiver 
than in Whites, averaging in South .African males 98.2” and in females 
98.3”. 

Maya-Spanish Ctols^s in YaCatan/ pp. 

/iirJiJaju, pp, IliO-lIjS. 

RchccJicI, "Eaul MtTaliO]i!iTn,'' pp. 2iU-2ga. 

** Hnllifta, and Mrdirat Gtucruation^. 

"AnlhTQpoloKicJt anrt Phyaic^Dgica] OljumtTiQns.." pp. SI-7(1. 
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GROWTH 

Schulu has demonstrated that differences betw een Negroes and Whites 
in bodily proportions are already established in foetal life. Such differ¬ 
ences are usually similar to those shown between adults. 

In early foetal lile. the length of the arms exceeds that of the legs, 
although in the course of development this superiority in arm length is 
rapidly reduced. The relatively great length of the up^x-r extremity and 
especially of the forearm in adult Negroes is one of the distinguishing 
features of the race. Schultz was able to show that in early foetal life the 
ratio of ann length to leg length in die Negro is consistently higher than 
in the White. Similarly, he discovered that the excessive length of the 
forearm relative to the upper arm is a Negro feature already marked m 
foetal life, as is also the elongation of the Negro shank relative to the 
length of the thigh. The same author found that the breadth of the hi|)S 
relative to the shoulder breadth, which is smaller in adult Negroes than 
in Whiles, is already manifest in foetal life. Other differences m Imdi y 
proportions that express themselves in the prenatal period are the s lorter 
thumb length and greater length of the second and third fingers in 
Negroes, as well as the relatively longer and narrower hand: a longer 
and narrower fool in the Negro with a shorter great toe. longer irsi 
and second toes and a more projecting heel; a relatively smaller head in 
the Negro, and a relatively wider nose. I'liese differences are not. o 
course, primarily physiological, except insofar as the modifications o 
bodily proportions are brought about by growth which is a physiologica 

’’'Reference lias already been made (p. 2S6) lo SlegRerda's remarkable 
iindings dial Maya Indian. Navajo Indian. .American Negro, an . mcr 
ican White children ol Dutch descent have virtually identical growl i 
rhythms in spite ol their racial diversity and the great diHerences ol 
climate, altitude, and nature of food supply under which they mature. In 
Sieggerda's series, racial ditferences in sire and proiioriioiis are csiab- 
lished firmly at the litsi age measured (6 years). The Maya are a ui 
10 cm. shorter fo. e.-ich age than the Navajo, who. in turn, are consisieiuly 
shorter than the Diitcli Americans. The Negroes surjiass the Dutch in 
stature at all ages up to 14 years, when the latter pass them and continue 
taller into adult years. 

In all of the four stocks, the girls are taller than the lioys lor a short 
period. This period of female superiority in suture liegins in the Mayas 
and Negroes at alwut 9 years, in the Navajo at 10 years and in the Dutch 
at 10.5 years. All of the Imys regain their statural lead over the girls ol 
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the same race at 14-15 years. The growth curves show that the short 
Maya boys are growing at relatively the same rate at 15, 16, and 17 years 
as the boys of the taller races. The average age at first menstruation for 
Maya girls is 12.9 years and for Dutch VV'hite girls 13.2 years. 

The remarkable growth similarity in the diverse races coexists with 
pronounced differences in ultimate body build. The Maya are short, 
thickset, heavy; the Negroes consistently tall and slender. Chest girth 
relative to stature is different for each group at every age, and the growth 
curves remain distinct throughout. 1 interpret these data to mean that 
racial anthropometric differences are primarily hereditary rather than 
environmental, but that the fundamental identity of growth processes 
bespeaks the specific unity of the races of Homo sapiens. 

COLOR-BLINDNESS 

congenital color-blindness may be total, in which all colors are con¬ 
fused; the common form, in which red and green are confused; and a 
very rare form, in which blue is confused with yellow. Total color¬ 
blindness occurs in only alx)ut one in 300,000 persons and is almost as 
frequent in females as in males.*® Racial differences are indicated in 
red-green color-blindness, which is sex-linked and, therefore, much 
commoner in males than in females. Early tests of color-blindness, em¬ 
ploying colored yarns that have to be matched, arc unsatisfactory and 
have been superseded by tests that reejuire the reading of colored numbers 
presented against a colored background. The best known is the Ishihara 
test. liy its use, Clements found red-green color-blindness in 3.7 per cent 
of .American Negro males, and 1.9 per cent in 624 .American Indian males, 
as against approximately 8 per cent in White males and 0.43 per cent 
in White females. Earlier, but apparently trustworthy, work, compiled 
by Clements from various sources, give the following figures for males: 
Melanesians (Torres Straits) 0.76, Chukchis (Mongoloid) 3.0, F.skimo 
0.8, Chinese 3.17, Japanese 3.4, Egyptians 5.0, Lapps 6.3, Todas (Dravid- 
ians) 12.8.** 

THE BLOOD GROUPS 

The human blood groups depend u|>on the absence in the red blood 
cells of two chemical structures, .A and li, and active substances in the 
blood serum, called agglutinins, which may affect the receptors in the 
blood cells so that they stick together or agglutinate. If a patient receives 

•oCIcmcnw, “Racial Diflcrcnccs in Color Blindncu," pp. ^l7-^32. 

•1 The high incidence in the Todas may be connected with inhrcetling and pot^-amlry 
(more than one husband to a wife), notorious in this isolated East Indian group. 
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^ transfusion of blood from a donor who belongs lo an incompatible 
blood group, the blood introduced is cloitei;! by agglutinin in the serum 
of the recipient. This is bad business. Since 1919, serologists have been 
typing the blood of large samples of every' human population that can 
be reached, to say nothing of tlie infrahumHin primates. This serological 
activity has produced a new set of aiuhmpological criteria, in addition 
to serving the practical purposes of preventing tiarmfiil transfusions in 
case of injury or disease and of helping to settle cases of disputed pa^ 
ternity. The latter medico-legal application arises from tiie knosvn in¬ 
heritance of the blood groii^^ that permits the prediction of the possible 
blood groups of offspring of ^'arious matings. 
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The three genes that determine O (the absence of A and B), A, and 
b are triple allelomorphs, and there are only four blood plienotypes 
because the At) individual is routinely indistinguishable horn the A A 
individual, in spite of the fact that the former has in his blood tells onh 
a single dose of A, as contrasted with the dcmble dose in the A A peison. 
Similarly, HU and BO constitute but one phenotype. C-roup O (the 
absence of A and B) is recessive to both A and H. but between these tu'o 
latter there is no definite dominance. Here we are not mierested in the 
a|>plications of blood group inheritance to paternity rases, although, 
clearly, when the groups of the parents are known, it is possible to predict 
what blood groups can occur legitimately in the offsining and what 
groups cannot. Thus, if you and your wife are both O, and she produces 
a B baby or an A baby, you have been cuckolded. If you and she are bnlh 
O, and she has an AB child, she has arliieved the genetkallv impossible. 

rvhatever her morals. , 

In addition, four subgroups of .WAj. A^, A,. .A*—have been dis. 
linguished. These sidigroups show successively weaker agglutmaiion 
by H sera. A, occurs in only one of aixmt 2000 persons and A, m one of 
60.000. A, is about five or si?i times as common as A„ and the mlieritance 
scheme is four multiple allelomorphs—O. A, A,, and B—w ith A, omi 

iiani and A, recessive. . , , 

The A and B struciurcs are noi the only agglutinable substances m 

ihe red blood cells. In 1927, Ijindsteiner nnd [.eviiie discovered nvo otlier 
agglutinogens, M and Inlierited as a simple Mcndctian pir of genes 


546 


UP FROM THE APE 


and not carried on the same chromosome as the A.B. and O genes. They 
are thus inherited quite independently of the ordinary blood groups in 
three different types—M,N, and MN. These M and N types arc not im¬ 
portant in blood transfusions, since the agglutinins that would clot 
them do not normally occur in human sera. However, their distribution 
is anthropologically interesting. In addition to those already mentioned, 
some eight other aggluiinablc factors in human red blood cells have been 
reported. The most important of these are P and Rh. The former, re¬ 
ported by Landsteiner and Irvine in 1928 and demonstrated with im¬ 
mune rabbit scrum, yields graded reactions, which are more frequent in 
Negroes than in Whites. Rh is a substance common to human blood and 
the blood of the rhesus monkey, a macaque, and is more frequently 
present than absent. 

Properties related to A and B are found not only among the primates, 
but widely distributed through the animal kingdom, perhaps Inrcausc 
these antigens belong, at least in part, to carbohydrate scries in which 
the chemical variety is more restricted than in protein series.” 

We shall hrst consider the main facts of the distribution of the regular 
blood groups. \, B, .AB, and O, in the many peoples and diverse geo¬ 
graphical areas of the world. Our interest is concentrated upon the sig¬ 
nificance of the blood groups in taxonomy, including racial classification, 
and the extent to which these serological data throw light upon human 
evolution and the early migi'ations of fKoples. The discussion of the 
ultimate utility of this technique to the physical anthro))ologist must be 
deferred until a survey of the distribution has been made. 

Table 8 is a selec tion from the vast compilation of data made by Boyd 
(1939),” rearranged so that the various peoples are grouped under the 
main conventional racial classifications used in this work. Conclusions 
al>out the bhxid group distributions are based not solely upon our al)- 
breviated table, but also upon Boyd's full assemblage of data. In the 
table, the percentages of the various four blood groups are first given 
and then the decimal frecjuencies of p (the gene for .A), q (the gene for B). 
and r (the gene for O).” 

The lack of conformity of blood group frequencies to conventional 
racial classifications may be noted from an inspection of Table 8. 

The frequency of the gene r is derived from the blood group O (which 

** SchJfl and Boyd. Blood C$TOupin^ Technic, p. I9I. 

M Boyd, ’*BkKxl Groups.’* pp. 1.55-225. 

•* For the various methods of calculating the geire frequencies, cl. Boyd. op. eit., p. 
BrieHy. the fomiiilae Boyd used in the tables from which our material has l)een taken are; 

r = VT5 p = v^O -I- .\ — q = VO + B — y/U. 

Theoretically, apart from chance deviation, p -h q 4- r = 1. 
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contains neither tl.e A nor the B agglutinogen). In general, throughout 
the world, r amounts to more than .500. Often it approaches or exceeds 
700 and it rarely falls below .400. This recessive gene is then character¬ 
istic of the majority of mankind. For example, in a considerable number 
of series of Whites in the United States, the modal, or most •'■'V'f'’'- 
value of r seems to be about .670.1 lowever. it is in the altoriginal (Kskimo 
and Indian) population of the New World that the hipest gener^ Ire- 
fluencies of r are to be observed, usually between .900 and 1.000. 
fact, until recently, it was believed that the American race v^s pure 
r (O), when not modified by admixture of Negroes and Whites. Uav ing 
out of consideration the immigration of Whites and Negroes in historical 
times, it is obvious that the New World has been, from the point of view 
of human ix>pulaiions, an area of isolation. ^ 

In Europe, the highest values of r (from .700 to .750) occur m the re¬ 
moter western and northwestern islands (Iceland .747. Ireland .i44. Scot¬ 
land .701). They tend to diminish from svest to east but do not often a 
below ..500. Around the southern and western fringes of Africa, we en¬ 
counter further high values of r. diminishing toward the center an 
northeastern part of the continent. The same phenomenon is discernible 
in the Arabian iieninsula. an isolated region with genera ly 
of r. Similarly, high values of r seem to occur in the islands of fndoiicsia 
more remote from the .Asiatic mainland, in Melanesia. Micronesia, .in 
Polynesia, with occasional exceptions. In Australia, prevailingly ugh 
proportions of r are found except in the southern portion, where there 
is an exceptionally high fre<iuency of A. There is a suggestion that the 
extreme northeastern isart of .Asia may also be high in r. 

In general, then, high values of r. even overwhelming proiwrttons 
seem to occur in areas that are isolated or peripheral with re erence both 
to central and southeastern .\sia. and (curiously) to central and north¬ 
The gene p (A) has a peculiarly spotty distribution. It has its high«i 
Iretpiency in certain North American Indian tribes (Blackfee . . . 
Blolsds .583) in the state of Montana and near Alberta Canada, and 
among the South Australians (.413 to .437). It is high also m some o 
the outlying corners of Euroiie (Norway, Sweden. Spam), but 
etiually high values crop out also in mote central areas sue i as g . 
SslitreLnd. Bulgaria, and Armenia (.334). It 
the South American Indians. In most pbices of the world | 
range from almut .150 to .250. Boyd regards it as 

cenuated in • refuge" areas, but it is not «■."'“ m 

the extremely high values of r. Cene p (.A) is usually high when q (B) 
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is low or lacking and r (O) is also above average. To some degree, high 
.A seems lo go with high O. 

The gene q (B) seems definitely concentrated in the central Asiatic 
plateau and in eastern and southeastern .Asia. Eastward it fades away in 
the Pacific islands and is virtually absent from .Australia (except the 
northern fringe) and from the New World (although dubiously present 
in ./00 of a handful of Fuegians—3.S of them—and in one or two other 
South .American tribes). From central .Asia westward to the .Atlantic 
fringes of Europe it again diminishes to almost nothing, but it is curi¬ 
ously high in the Whites of northeastern .Africa and the Pygmies of 
tlie Congo forest. 

T he simplest explanation of the present distribution of p. q, and r is 
an application of the well-known principles of dispersion of evolving 
animal ty|)es. The most primitive ty|>es spread out from the evolutionary 
center of development and are forced by successively higher evolved 
types into marginal and refuge areas. On this basis alone, it might be 
guessed that man was originally all group O (r) and that, since .A (p) is 
spotty and submarginal in its distribution, a first series of mutations 
produced and disseminated agglutinogen .A, whereas a second series of 
mutations resulted in B, which still preserves its central Asiatic distribu¬ 
tion. This was, indeed, an early explanation of the blood group distri¬ 
butions rather widely accepted. Further, since in the nineteen twenties 
it was commonly thought that the alxiriginal inhabitants of the .New 
World lacked t)oth .A and B, it followed that .A and B were mutations of 
com|xiratively recent dale, subsec|ucnt to the peopling of America, which 
could scarcely have begun more than 25.000 years ago. However, this 
simple explanation has now fallen into disfavor. 

In the first place, the gorilla, the orang-utan, and the gibbon all have 
both .A and B (probably indistinguishable from the coires[wnding hu¬ 
man antigens) and the chimpanzee has .A and O. Since somewhat similar 
structures are found in the blood of the lower primates also, it is hard 
lo evade the conclusion that the human blood groups must have been 
inherited from prehuman ancestors. It is rather improbable that the 
present anthropoid apes and man have developed the same agglutinogens 
independently, subsequent to our ancestors’ attainment of a human 
status. .Again, Boyd and Boyd, as well as other serologisis, have lK*en 
able to ascertain the probable blood groups from ancient mummified 
tissues and have tested in this way specimens from more than 300 mum¬ 
mies. From their results on Egyptian material, A and B seem to be pres¬ 
ent as far back as the predynastic period, which came to an end about 
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3400 B.C. Thus, both A and B arc apparently at least 5,000 years old and 
probably much older. 

Boyd explains the present distribution of the blood groups on the 
assumption that they are “non-adapiive * (i.e.. none of them affords any 
advantage in natural selection) and subject to accidental loss through 
isolation. He assumes that earliest man probably had a blood group dis¬ 
tribution “not far different from that of present day .Asiatics or Negroes, 
say p = 0.25. q = 0.l5, r = 0.60,” but that isolation early produced 
groups devoid of gene q.“ After a small dribble into the Neiv World of 
people with some B (evidenced in the presence of B in prehistoric Amer- 
ican mummies), subsequent groups who had lost B through illation 
entered the Americas in successive waves. 1 hese groups probably had 
A and O, but the former through isolation was lost in some places an 
concentrated in others, whereas the little B present in prehistoric limes 

was usually lost. 

Candela has recently shown very convincingly that the gradient, o 
shading off of B from central .Asia into eastern and central Europe, is 
related to the repeated historical invasions of Mongoloid peoples, tie- 
ginning with the Huns, although B is not necessarily associated with 
Mongoloid physical characteristics and may be inherited quite inde¬ 
pendently of them." Boyd thinks that to some extent the .A possewors 
retreated before the advance of the B group people, who may have been 
superior in the arts of war. hunting, and agriculture, but that the latter 
never penetrated in this last advance to the .New World and .Austra la. 

Unfortunately, there are also certain difficulties in the way ol 
ance of Boyd s explanation. The sup|xisition that earliest man had a 
blood group distribution of p = 0.2.5. q = 0.15. r = 0 60 .toes not ac- 
count for the origins of the serological differences. I an are no 
the result of mutations from an originally universal O condition is O. 
on the contrary, a mutation from .A and/or B? The J 
among the apes only in the chimpan/ee. which has a blood group distri¬ 
bution of alxnit 91 per cent A and 9 per cent O. Some way or other, the 
recessive O became established early and predominantly in the hum^ 
stock, and it is hard to see how this state of affairs could have transpirec^ 
if the blcmd groups have no selective value, unless O was the or.gina 
specifically human condition. .And if that was the case, and t e p q 
g!^es are mutations, how did they establish themselves without any 
elective advantage, especially if. as Boyd asserts, it is necessary to assume 

M S’!" rBlood.Cu,up B tnlo Europe." pp. riSA«. 
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improbably high mutauon rales in order to explain the present distri¬ 
butions of A and B on the basis of mutations? If minority genes and 
single or rare mutations have little or no chance of snrv ival, but arc lost 
by accident, how did B attain its present predominance in central Asia? 
If B was lost by isolation in Xortfien; Asia and in the New World, ivby 
lias it maintained itself at a level of approximately .i‘l2 in the Congo 
pygmies, almost certainly the earliest Negroid population of Africa and 
without tpiestion one of the most isolated peoples of the world? And 
how has clianee operated to produce the following results in the isolated 
bui adjacent tribes of Tierra del Ftiego? The answer is. of course, that 
practtcally anything esn happen by the operation of chanee, if that is 
the sole factor to be considered, however great may be the betting odds 

/tiutnigaioT A'uffltwr O A B AH p if r 

Rihm Ifl 91.4 5.6 0 0 .02A 0 .972 

O' 9J.Q 0 0 .700 JW 

against such happening. However, it wmuld seem that the present dis* 
trihution of the blood groups does not greatly illuminate the prehistoric 
migiations of man, if it is necessary to start iviih a rvholly gratuitous 
assumption of the blood group composition of earliest man and then to 
throw the onus of subsequent changes almost entirely upon hy|>othetit'nl 
isolations of small groups and the vagaries of cliaiice* 

Gates accounts hw the present racial distribution of the blood groups 
by a theory of parallel and repeated mutations.*^ He bases his contention 
upon the oljseiAaticm of similar mutations in dilferent plants and ani¬ 
mals and njjon the possibility of change of mutation rates from time to 
time within a species. Using a metliCKl devised by Fisher, he calculates 
the time that might be required for A in any race to increase to 40 pet 
cent from an original iOO per cent O. if A was a mutation from O. As¬ 
suming a mutation frequency of I in 100,000. by tiiese calculations it 
would require a million years lor the Australians, iJic Polynesians, the 
liushmen, or the Basques to build up 40 per cent of A. Since this is much 
too long a time. Gates concludes that primitive men already had A, de¬ 
rived from anthropoid ancestors. It may have begun with much less 
than 40 per cent and increased slowly through persastent mutations. U 
seems certain that Aj, Ag, etc. are secondary mutations from the older 
Api The mutation rate of these subgroups is not known, but there Is one 
definite case on record of A, mutating to Aj. 

Gates thinks that the human B may be a much later mutation than A 
and one that occurred in man independently of, and parallel with, the 
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aiiihropoid a[ie B. Haldane rale vilaied that the 10 pet rent to 15 percent 
ol II in the European population couM not have been acquired in the 
last 20,000 years througli mutation alone, and there is good evidenee 
that the Eurojiean B is due to inSItration from the east. B may well 
have increased in repeated mutations in different areas. 

.\ somewhat different iinei pretation of the blood group distribution 
assumes that in the early history ol man isolated races developed, some 
exclusively or predominantly group (). some A, and some li, and that 
subseciuently tliese races mixed and intetehanged in pan their serologi¬ 
cal characters. The process oi race-mahing must indeed have proceeded 
through the isol.ation and selection of the mutations ol our earliest 
liuman, or perliaps even antliropoid ancestors, but there >s no panienlar 
reason for supimsing that the gradual differentiation of a special.red 
Mongoloid lype necessarily carried with it a loss of A and O so iliat t le 
tnire Mongoioids were at ilie same time purely group H, \ et n is witolly 
imssiltle lliai tlie same isolation and selective proce-ss that resulted in 
Mongoloid morphologiral traits migin have piled up B in dial stocls, 
fortuitously or tliroogli sclcctional advantages yet unknown. 

Tlie fact that O is so rare in monkeys ,ind apes, whereas it predomi¬ 
nates in man, has suggested to some serologisis that A and B came hrsi, 
and the gene O arose later by mutation. Then, according to Wiener, it 
would he more likely that <) arose from A than trom IS, since the chim¬ 
panzee has A and O together, but no IS, as is also the case ‘h “■''a'" 
tinman groups.'* However, it is hard to see how the recessive O could 
have established itself so strongly in all subsequently mixed races, even 
granting that it had some selective advantage (whir), is not known to 
exist). It would seem more prol.ahle that A arose from a primitive and 
generatlv established O. Vet A and B must have origmated as niutattons. 
or at ,iny rate two oi the three genes must have so originated, eilher in 
the human or the prehuman stage, unless one Irelieves m separate and 

original serological creations. i 

To me. an anthropologist and no serologist, the tollow-mg explanation 

seems mosi nearly sa.isfaetory, Stibsiances dial were precursors of (J. A. 
and B must have existed in the blood of onr anthropoid ape ancestors, 
with the O-Iike sniatianee predominating, tlie A-like substance next in 
strength, ami the B prototype as yet little ilifferentiated. In very early 
human times, at least with the first dispersion of Ilomo sapifM. prim 

live Whites carrying a prepontlerance of the tul ly “'"rera^n m 

O and a possibly new mutation A (the latter in the minority) bepn o 
spread over the world. These migrations preceded the complete d - 

ol thr Hl.mai. B\v^ troup FjsCtort." p 


556 


UP FROM THE APE 

ferentiation of the mutation R in the human stock. The agglutinogen R 
cither originated or began to proliferate through some selective ad¬ 
vantage in central and southeastern .Asia at the later pericxl when the 
common Negroid-Mongoloid branch was separating itself from the 
trunk of Homo sapiens somewhere in Asia. Thus the Congo pygmies, 
probably the most archaic Negroid stock, carried with them into the 
isolated equatorial forest region of their habitat high proportions of 
both A and B. The evolution of the full-sized .African Negro type on the 
periphery of the Congo forest and from these pygmies, involved, pos¬ 
sibly fortuitously, but probably through selective disadvantages as yet 
unknown, a reduction of both .A and B in the specialized Negro race. 
Much the same process may have taken place in .Melanesia. In the slightly 
later development of the specialized Mongoloid race, B increased at the 
expense of .A and (), possibly through selective advantages appertaining 
not to the agglutinogen itself but to other qualities inherent in the 
Mongoloid stock associated with B by chance. .America must have been 
p>eopled by Northern .Asiatic, non-Mongoloid or potentially Mongoloid 
stocks who had not received the excessive infusion of B that accom 
jxmied the full development of the specialized Mongoloid type. The 
peopling of .America may well have preceded the great proliferation of 
B in Central .Asia. Boyd s theory of loss and s[x>tty distribution of A 
and B in the New World through chance and isolation, assuming very 
little of either of these agglutinogens in the al)originai immigrants, seems 
to hold water (with occasional leaks), and Candela's exposition of a late 
spread of B into Europe by historical Mongoloid migrations quite sat¬ 
isfies me. It is hard to get away from the temporal priority of O and A 
over B, as carried by the Mongoloids, almost certainly the last of the 
primary races to be developed. 

The serologists insist that, in spite of all sorts of testing correlations 
of the blcxxl groups with various pathological susceptibilities and im¬ 
munities, there is no gocxl evidence that significant relationships exist 
or that any of the serological types give their possessors advantage or 
disadvantage in the biological struggle for survival. Undoubtedly this 
contention is correct on the basis of present evidence, but it results in a 
virtual paradox. Boyd attempts to demonstrate that .A and B could not 
establish themseixes from single mutations or repeated mutations Ire- 
cause they xvould have been lost by chance in the absence of their 
having selectional advantages. He denies that they have such selectional 
adxantages, but nexeriheless .A and B have survived, and in some cases 
they are predominant within groups. 

So far, we have not considered the extent to which A. B. and O are 
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linked or associated with the conventional combinations of hair form, 
pigmentation, and the other morphological features that are used by 
anthropologists (and by everyone else) for human classification into 
racial or other taxonomic groups. The plain facts of the matter are diat 
such correlations are so tenuous as to be virtually non-existent. T le 
following data show the situation: 


TABLE 9 SIMILVR BI OOP CROl'P KRF.qt'ENCIES IN PHYSICALLY 
diverse peoples 


People 


Eskimo 

Aborigines 

Pygmies 

Ruxsiaiu 

Iranians 

iLuIu 

Bcrl>ers 

Whites 

Melanesians 

Buriats 

Bamt>arra 


Place 


Gene Frequency 


P 7 


Labrador, BaRin Land .318 

W. Australia -306 


Ituri River. Belgian Congo 

Perm 

Persia 


221 

251 

237 


South Africa 
Tunis 

AgiKW.Cal. 

N. E. Pantari Is. 


.157 

.159 

.172 

.173 


219 

205 

235 


.122 

.127 

.105 

.108 


Mongolia 
W. Sudan 


.158 264 

.180 225 


Hindus 

Manchu 

Orochi 

Gypsies 

Armenians 

Miironesians 

Egyptians 

• 'Hiese series are not 
selected to show similarit 


United Provinces 
Mukden 

Saghalien, Japan 
Puspoklailany. Hungary 

lillis 

Kusaie, Carolines 
Alexandria 

always the same as those 
ies of gene frequency. 


.190 272 

.198 249 

.190 270 

.178 265 

J34 .112 

.500 .125 

338 .116 

listed in Table 8. 


.682 

j 694 

354 

373 

353 

.730 

.707 

.755 

.725 


378 

398 

350 

356 

352 
375 

359 

385 

353 

They are samples 


The lable above groups peoples that are physically and racially ahout 
as unlike as Uiey could possibly be and are yet nearly identical in blood 
group distribution: Eskimo and Australian aborigines; Nepito pyg¬ 
mies, Russians and Iranians; South African and Melanesian Negroids. 
California and Tunisian Whites: ultra-Mongoloid Buriats and N^o 
Bambarra, etc. It would be quite easy also to compile from Boyd s ubl« 
different samples drawn from the same ethnic or racial population with 
widely dissimilar blood group gene frequencies. Evidently, the blood 
groups are inherited independently of racial characteristics. 

The world distribution of the M and N types in man is by no means 
completely plotted. Neither type is dominant over the other; there are 
no agglutinins in the sera to clot these structures, and the inheritance 
is comrolled by a single pair of genes. If M and N were pr^m in nearly 
equal proportions, it might be expected that the world distribution 
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would ;ipproxjinate M = ,25+ MN = .50j N = .25, Boyd’s table shows 
that the expectation is roughly fuiniled in the case ol MN, but that M 
usually is found in somcwdiat higher propoi lions chan N. The largest 
scries tabulated by Boyd (10^894 Germans from the Tyrol) viclds a gene 
frequency of m = .574^ n ^ .448 h and the bulk of die Europeans series 
appear to have m in proportions ranging from about .540 to .590+ Boyd 
and Boyd have found some unusually high values of m in the Ukraine 
and in the Caucasus (approximating in = ,fi3)+ and the Finnish and 
Sivedish data shotv m fretjucudy hi excess of .60. Very tew Negroes have 
been typed for M and N and those tabulated present nothing extraor^ 
diriary+ nor do the considerable numbers of [apanese. 

The outstanding peculiarities of M and N distribution, as at present 
known+ are found in south Australian aborigines (in +171. n == .735) 
and ill several small samples of North American Indians in which m 
ranges from .738 to .791. However, the few Eskimo tested shoiv only the 
ordinary predominaiue of m (.559 and ,572). Eloyd again wishes to 
explain the irregularities by accidental gene loss due to small numbers 
in isolation. The substance M was presumably commoner in primitive 
man than N and thus tvas less likely to be lost in the manner assumefi, 

Landsteiner and Wiener used a variety of anti-M sera on a number 
ol species of apes and monkeys and found that they could be graded 
according to their resemblances to human M blood. The anthropoit! 
apes, of course, were closest to man. u ith the chimpanzee most nearly 
human. M agglutinogens were found regularly in the Old World mon 
keys, but in only one species of xNew Worhi monkeys (and this involved 
a blood reaction to a single sj^ccul scrum). ,A.rui-N sera have given |X3si 
Live reactions thus far only with chimpanzees, suggesting that die N 
factor ill ape blood (like the M) is related to the human substance but 
not identical with it,"'' 

Luidsteincr +ind Wiener by immiuuziiig rabbits with the blood ol 
the rhesus monkey succeeded in obtaining anti-rhesus immune sera that 
reacted with about 85 per cent of the blood of White individuals. The 
factor in the human blocd that reacts positively with such sera is called 
Rh. Us first ini|Mirtance is due to the fact that it is the lirst of tlie ag^ 
glutinogens to which physiological function (and hence selcTtionai 
value) can be ascribed. Tire critkai case meurs w-lien a iatlier is Rli 
positive and the mother Rh-negalive and a foeuis r>i uttffo inherits tiif 
Rh-jiositive from the father. Because of some defect in the placenta, some 
of the foetal blood may jxass into the circulation of die mother and set up 
the profluciion of anti'Rli isoantibodies. 'riiese then filter back through 

K ffrid.. pp. 
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the placenta and destroy the tjlood of tlie foetus eltlter in life™ or after 
birth giving rise to llie disease known as erythroblastosis [octalis “ 1 his 
disease destroys the red blood corpuscles of ilie foetus and may be lethal 
or may cause anemia and various other pathological and deleclive con 

diiions. j 1 ' 

The mating anti foetal inheritance combination that can produce tins 

tiisease occurs in about one out of 10 to 12 cases, whereas the acttia dis¬ 
ease has a frenuency of about one iu 400, thus indicating that only about 
one of 40 iTOiucn is capable of being scnsitiicd. Hence the sclettise 

ii sniatL , 

More recently it has been suggested that Rh incompatibility may also 
be important as a cause of undifferentiated feeble-minded ness Cook 
reports ibe preliminary findings of Vannet and f.ieberman on lOD visii- 
ing mothers of tlic same number of Iceble-.ninded rlnldren m a ton- 
necicut institution.- Ala.ut half of the children (hS of 09) sbouec 
specific types of feeble-minded ness, and the moibers ol liiMe showed 
ahoiit the average oi Rh-positive and Rli-negaiiie for the \\ hi« popu¬ 
lation, OF "16 children dassilied as "iindilfercntiated mental delic tents, 
the mothers svere Rli-ncgaiis'e in 1-1 cases^more than tie Ice i le a c " g ' 
for the general population. Further, of the 1-1 neganse ntot lers. 
Rh-ixjsitive children—the situation in whidi erythrohlasnsis fcetalis 
sometimes develops. It is thus possible that the Rli incompatib. tty .bat 
destroys foetal blood cells in erytiiroblastosis may retard brain dtsclop 
metit in some eases. Snyder and associates have conltmied the results o 
Yanett and Lieherman (as reported by Cook) in further invest,gat.on ol 
GO mothers and their GS feeble-minded children.- Of the 66 mothers / 
are Rh- (nearly twice the expected frequency) and of the 6 S fed le- 
minded children, 11 were Rh+ From Rh- mothers (more than donlilt 
the expected frequency). According to thc-sesame autlmrs. the P™l""'°' 
ol Rh4- children from Rh- mothers should be about 8 per cent, but s 
hrs. burn d.ildren are seldom, il ever, afiected, the expected proporuo 
showing the effects of immtiniration of the mother by the Rh factor 

reduced 10 about 6 per cent. 

The Rh gene of human blond, discovered as recently as ‘ j 

tng out to have so many astounding ramilicattons that tt ts “ 
to keep abreast of them. ^Viener has found that the R'' 
is not a single entity but has at least five vartatits bv^«^ 

spending allelic genes and giving rise to ciglu types o > 

MThil distoven was made bv i'. I<vinc and aMociaics- 

Coca,-T he Rh tlcite. pp^ r^hlcmjndrdncsv ' PP '>-10. 

*?SniclcT, SilmiYrrlct, and ORciman. 1 hf RH 
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correspond to the reactions to three kinds of antisera; Anti-Rhs, Anti Rh", 
and Anii'Rirt The first of these antisera corresponds to the original 
anti-rhesus sertnn ol Landsteiner and Wiener and gives about 85 per 
cent positive reactions on Whites; the second about 70 per cent, and the 
tliird approximately .^0 per cemn Tlie types are now dcsi^^iated thus: 
Rh negative. Rh'. Rh^ Rh'Rh", Rh,, Rh,. Rh.. Rh,Rh^ « Wiener has 
found very marked differences between Negroes and VV^hites in Nesr 
York city in tlie distribution of these eight Rh types. His Negro 
Series (a) consisted of a heterogeneous ^^roup of outpatients and nuin- 
bered 03 individuals. Series (b). consistingof 138 persons, included ontv 
such as gave no ob^ ions indication of White admixture. The outstanding 
difference between Negroes and ^Vhites is in the fref|Uency of type 
Rh,., which includes 2-1.5 per cent of the mixed Negroes of series (ah 
41.6 per cent of the more or less unmixed Negroes of series (b). and only 
3.0 per cent and 2.2 per cent of the White series consisting of 26.3 and 350 
persons, respectively," Thus type Rh„ seems to be 10 to 20 times as com 
mon in Negroes as in Whites, e^en w’hen the former are considerably 
mixed. Presumably, tests on really full-blood Negroes w'ould yield even 
more striking results, and it is suggested that the Rh tests might be used 
upon Negroid groups as an index of purity. Further, type Rhi is more 
than twice as frequent in Whites as in Negioes, whereas Rh, shows an 
excess in the colored series. 

The incidence of negative reactions with both standard anti-Rh, 
and tvith anti-Rli'scra is iiiuch lower in Ciiinese than in Whites (tvitli the 
former sermn 1.5 per cent negative in Chinese, 13 per cent in Whites; 
with the latter 5.1 per cent in Ciiinese. 29.6 per cent in Whites), ^ The 
bloods of .American Indians, like those of Chinese, give very^ few nega¬ 
tive reactions with standard anti-Rh^. serum (0.8 per cent), but many 
more negative reactions with anti-Rh' than either Whiles or Chinese 
(42 per cent). In this respect the Indians resemble Negroes. 

Thus it appears that the R!i serological substance, which, as Cook 
says, was first regarded as a mere 'immunological oddity.'* turns out to 
be the gene complex with the most important selective value hitherto 
known, as w'cll as most promising serological criterion of race. It seems 
w'holly possible that the Rh types are destined to lurnish us with the 
high positive correlations with anatomical racial types that arc so dis- 
apiHsintingly absent in the case of the standard blood groups. Inciden¬ 
ts ^Vienct. '‘NonieiiclTiuirF of ihc Rh SksMt Types." pp, 5S2-S53. 

-n IVjervpr, Belkin, jnd Sunn. "OistrihLirion at ihc O, M-X. □r>fj Rh Blood Fact¬ 

ors," pp. 

I’-s Wiener and others. "Blnoc] taciors amohi; C:hincM. ' p. SVl. 
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Lilly, all of the 15 cliimpan;ee$ that have been tested so far for the Rh 

factor have turned out Rh-negadve.^" 

If the distinctive agglutinogen coni hi nations in the suhluiman pn^ 
mates and in low mammals Beneially coincide tvith the morphological 
completes wUereby taxonomists identify species, theic is here an evi¬ 
dent linkage of serological and anatomical clriracteristies that is not 
obvious in man. In human serology, as far as picseiit data serve ns, there 
is not even any cousisleni inoiual association of the various antigen series 
that have been discovered: the 0..-\. and 11 groups: the M and N types; 
the Rli-positive and Rh-negative systems; the I’-positive and f -negaiive 
systems seem to be inherited independently. Thus, if one assniiics that 
the present mixed distributions of any one system are due to the hybrid- 
iration of original pure races, such as M races and N races, one is con¬ 
fronted with the necessity of postulating ilieoteiiral priiiiitive pure 
blood group races that combine the various sciological sysicnis. kor 
example. Bovd and SchiB show that the A.Il system, the syste.n, 

the P system, and the Rh system together make ix.ssil.le the distiiipim 
ingof 160 kinds of human blood (not including subdivisions of i). 

If we exclude the subgroups anti the mixtures in the respcciivc .k.ll anti 
M.i\ series, we still have ’-4 putative original serological races in terms o 
combinations of the basic genes of the four systems. .And ive have ali- 
sohitely no clue as to tlieir relationship with taxonomic morphological 
racc-s in primitive hiiinan limes, not. [or llial matter, any indication that 
the ntathetnalkally possible serological combinations ever existed as 

''pure" serulusical . . 

In spite ol the accniate knowledge we possess of the genetics o> 
blood group snlwtances. their control by very few genes, their allegedly 
"non-adaptive” character, their permanence m the tndiviiluaJ. and their 
supposetl independence ol etivironmem, we tan hardly discard the 
ordinary anthropological criteria ol race in favor of smology. 1 he recon- 
strnclions of primitive races and prehistoric migrat.oits that are baset! 
upon serology (at least as respects the standard blood groups) are even 
nmre speculative and implausible than those that result from he tudy 
of skulls and bones. .And. as regards contemporary mail, 1 am afraid ha 
scientists, together with the entire lay population oI Homo sa)>tena.d 
persist in distinguishing Negroes, .Atongoloids, and Whites ‘ = 

dteir visible and distinctive morphological coinbmaiions la her th 
by depending upon serological tests. We shall continue to call a gorilla 

"MVLcncr and Wade. 'The Rh *tid Hr Kactois m Chiiii|jaii^«*^" 

■T Schin and Boyd. tirovt»n^ l+. 
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i gorilla and a cliimpan^ee a chimpanzee, even if they belong to die 
same blood group. 

At the same time* these serological studies of modern man and their 
extension to mummihed tissues and dry bones open up a field of 
anthropological investigation that is at least of etjuai importance u jiEi 
that of morphology and biometry. Physiological tests of human heredity 
may even be asserted to be potentially more signilicant than those of 
anatomy. No physical anthroptjlogisi can afford to dismiss the data of 
serology as irrefevant, merely because it docs not jibe with conventional 
anthropometric techniques. Serology enables tts to uike a new bearing 
u|>on htnnan origins and niigiTiiions from an entirely different vietv- 
pt>int. The separate observations from the widely removed morphological 
and serological positions ought to facilitate the determination of human 
and prehuman conditions in tlie past, as it were, by a method of tri- 
angulation. 

Some individuals have the substances that characterize their hlootl 
groups present tn their saliva, their gastric juice, anrl other body fluifls. 
Siich persons are called “sccretors," in contr;i 5 i to thi^se whose fluids are 
free from the blood group substant es. The ability to secrete group 
s^iectfic substances is deteiintned by a gene dominant over the gene 
for non-secretion. Persons belonging to groups A,B, or AB aie easily 
tested for this secreting ability, but the testing of O group individuals 
is difficult and has been omitted from the following data. Schiff found 
that, in a series of 5f>3 Whites studied in Berlin, the perceniase of 
secrctors was 7S.0: in a series of 74 New York Whiles, mostly Jews, 82,4 
per cent; hut in a series of 178 Harlem Negroes, only 61.2 per cent. 
Here, then, is promise of another criterion of racial difference of which 
the heredity is simple and definitely known."* 

RACJAL DIFFERENCES IN RESfONSE TO DRUGS 

There seems to be very little reliable evidence concerning differences 
in racial response to varied drugs, although many superstitions existed 
in slavery days with regard to the Negro, who was often considered a 
separate species and w;i5 supposed to retpure a peculiar and special 
pharmacopeia. I,ewis has recently summarized the finding of various in¬ 
vestigators with respect to this subject.« The Negro appears to be less 
susceptible to the central action of atropine than does the White. He 
also displays more resistance to cathartics but possibly is more susceptible 
to the actions of anodynes, sedatives, and liypnoiics. 

■■5chi]^. "Racial DifferencB,'" pp. 255-262. 

*1^ LcH’is. of thf jVcgTo, pp. 
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Chen and Poll) have discovered iliat the pupil-dilating or mydriatic 
action of cocaine, euphthahninc, and ephcdcinc upon tlic eyes of \\ Inics 
is very much greater iliati upon tlie eyes of Ciiincse and Negroes, 
pupils of Whites tvere dilated by tliese drugs more ilian three times as 
imicli as those of Chinese, and the dilation in the ease of Cliinese teas 
tnore than twice mucli as Negtoei-^® 

Pathology 

DiHerences in racial pathology are coniplicatetl hy the fact that inaiiy 
diseases to tvhich ^Vliites have been exposed for thousands of years and 
to tvhich they have developeti relative iiniiiunities have been dilfo.sed 
by Europeans to Negroes and other races ivliich have never _ 

them before European conlaet. Conseqtietitly, these at ter ^peope .c 

not developed resistance against such infections anti are > 

iheiit, funhev difficulty in interpreting dilTerenees in the inculcnce 
diseases, the gravity of their effects, and the death rates ™; ’ 

them lies in the ertv ironntems of the races coin,sared. fn this to m y 
for example, the conditions of sanitation, hotising, nutr.ttoti, 
eveiv other environmental factor that iniglit inlluence the infcctit y 
dbctls^ and recovery from them are greatly interior for Negroes to those 

'"lXd!er in Africlor in the United States. 

serious disease among Negroes than among Whites. In ^ 
States, the tnortality from this disease is five times as ugh " ^ 
it hegitts actively at an earlier age; the annual decline of the 
mortality is sloiver than among ^Vhites.•= Among the 
tnherculosis is second in Negroes of this country, 

In the U nited Stales, syphilis is also far more 
than among Whites, and the Negro seems “ 

syphilitic lesions of the .ardio-vascttlar system. 

much more prevalent among Negroes than among U lutes" 
States is lymphogranttloma veneretuii. 

introduction of a hiterable virus, usually at the ^ 

the lymphatic drainage and causes elephantiasis of the genitalia 

stricture ol the rectum, yj,g,„es is probably 

A supposed immunity to malaria g .-rial In the 

acquireTby repeated infectious from birth and is " 

"Chen and Uoili. "111031 DiHcvei^rs mj'vvhiin is tilled 

.. The tollowltiB sutimin oi dirtetenres in psiholom- between aep 

upon Xjcwisi Biohgy of Nrg.ro 
Lewid, op. fiC. p. 153. 
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United Stales, Negroes suffer more from malaria than do Whiles, but 
they are more concentrated in the malarial districts. The Negro, whether 
in this coiinir)’ or in Africa, is definitely less susceptible to diphtheria 
than is the White. He is more susceptible to lobar pneumonia, but, if 
he contracts it. his chances of recovery are about the same as those of 
Whites. There seems to be no doubt that the Negro resists yellow fever 
better than any other race. It seems probable that measles affects Negroes 
less than \\ hites. On the other hand, the Negro is the more susceptible 
to whooping-cough. The evidence is that poliomyelitis (infantile paral¬ 
ysis) attacks Negroes less often than Whites, but infected Negroo are 
more likely to die of the disease. Fatal termination of typhoid fever 
seems commoner in Negroes than in Whites. 

Probably the clearest example of a nearly complete racial segregation 
in disease is sickle cell anemia, to which Negroes are es|)ccially liable 
and to which Whites are immune. Lewis states that it is doubtful there 
is a single genuine instance of sickle cell anemia among Whites, if those 
are excluded in whom there is a probability of a recent or remote infusion 
of Negro blood.” 'Fhis disease is secondary to a congenital anomaly 
known as sicklemia, which is inherited as a Mendelian dominant and 
occurs in the Negro population in 1 to 15 |>er cent. Hemophilia is very 
rare among .Negroes. In the hookworm area of the United States. .Negroes 
are much less subject to this infestation than Whites. In .Africa, in 
regions heavily infested with hcxjkworm, the Negro suffers little from 
the disease. 

No safe conclusion can be drawn from the conflicting reports upon 
the comparative susceptibility of Negroes and Whiles to mental diseases 
because of dubious diagnoses and regional variation of conditions having 
to do with the recognition of diseases and the admission of mental 
patients into public institutions. The data on diseases of the heart and 
blood vessels are similarly unreliable. Many investigators think that the 
Negro is especially prone to hypertension but less susceptible to coronary 
disease and to rheumatic heart disease than the White. Mortality 
statistics clearly indicate an excessive death rate of Negroes from 
nephritis. l)oih chronic and acute. 

The Negro, as a surgical patient, is outstanding in his resistance to 
infection by suppurative cocci. T he incidence of peptic ulcer is extremely 
low in this race, and the formation of gall-stones is far less frequent 
than in Whiles. The same holds for urinary calculi. .Among the benign 
tumors, uterine fibroids are far commoner in .Negroes than in Wliiies. 
Keloids are large hypertrophic scars produced by skin injuries, often 
Ti Ibid., p. 249. 
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□f an insignificant nature. The Negro is notoriouity predisposed to this 
sort of connective tissue ovcrgrotvth. This skin peculiarity i$ utilized for 
the production of raised ornamental scars in Africa. It is worthy of note 
that the AustraHan. who is not a Negro but probably has an infusion of 
Negrito blood as a result of crossing witfi Tasmanians, has also this 
predisposition to keloid formation and inakirs similar use of it. 

In the United States, the Negro is definitely Ic^ susceptible to cancer 
than is the White. e?tcept cancer of the female genitalia. The Negro is 
relatively immune to cancer of the skin. Cancel is not uncommon in the 
African Nc^ro. The outstanding features of African cancer are stated by 
Lewis to include prevalence of primary carcinoma of the liver and of 
melanoma (excessively tare in U.S. Negroes), unusual ^curience of 
carcinoma of the stomach, and fretiueiuA of skin cancer. These repirts 
seem to indicate that cancer in the African Negro is very’ different from 
the forms commonly found in the same race in this country . Appendicitis 
and acute empyema are also rarer in the Negro tlian in the \\ lute. 

The supposition that African Negro tvomen invariably fiave liealiliy 
pregnancies and easy, normal deliveries is noiv knoAvn to be incorrect^ 
in African iiospitals, Negro mothers have much the same pattiiTiiiona! 
dihicuhies as Whites. Their pelves are smaller. In the United States, 
abnormally comracierl pelves resulting from rickets or other catises are 
far commoner in Negroes than in Whites. With normal pelves, 
women have slmrter labors than Whites, but considerably longer than 
Wliile women when both have contracted pelves/* However, an ana ysis 
of l3,GijH consecutive deliveries at or near full term m the Johns Hop 
kins Hospital made by Peckham. irrespective ol age and type of pelvis, 
showed consistently longer labors for the Negioes, The prcyaleme o 
syphilis complicates obstetrics in Negroes, and the outstanding features of 
Negro gynecology are hbroiiU and suppurative infections of the genera¬ 
tive tract. . 

XhiTt are some ciiflcrerites in the incidence of skm diseases lietsveen 
Negroes and Whites .hat are probably racial rather than ent troninental. 
Psoriasis, whicli cons.itiiies a lion t 2.7 per eeiu of all skin dise.ascs in 
Whites is tare in Ncstocs. Ainhmii is a very Lincomnion disease alinml 
completely conlined lo NeRroes. it involves a skin constt.cuo.i of the 
little toe witli eventual gangrene and sponiaiieons a nip mat ion. Its cause 
is tmknoivn. keraioses and precanecro.is skin lesions are rare in Negroes. 
The-skin of the Negro is rematkalile for Its resistance toemernal irritants 
-both die lOMt action of ilieinicals. anti heat and light tnjni.es, 1 atho- 
logical depignieiitationssiicli as albinism vitiligo, anti leukoderma pioli- 
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ably occui no ofiencr in Negroes than in Whiles but are inueli more con¬ 
spicuous in die colored race. 

1 lie amouni of infestation of head and body by lice seems to be much 
less in Negroes tlian in Whites, granted equally unclean habits in boilj 
races^ Diseases of the skin produced by fungi are in some cases commoner 
in Negroes than in Whiles and sometimes rater. 

few comparative studies of the eyesight of Negroes and W'liites have 
l>een made in this country. Lewis says that there is a prevalent impression 
that the Negro has somewhat better eyesight hut inferior to that of hh 
African cousins, probably because the American Negro has deteriorated 
by contact udih European civilization. The ontsianding difference in 
the pathology of the eyes ot the two races is the virtual immunity of the 
Negro to tiachoma. Color'blind ness among Negroes averages about 
per cent, as against 8,22 per cent for combined series of Whites. 

l.ittle is known of the comparative patliolog)' of Negroes and W^hites 
in respect to diseases of the ear, nose, and tfiroat. Most of the data on this 
subject are not recent, but they suggest that Negroes suffer far less from 
these diseases than do M'hjtes+ For example, |>ost-nasal catarrii is ahoiit 
nine times as Frequent in Whites as in Negroes and clitonic aural diseases 
from four to six times. 

The incidence of dental disease seems to depend largely tt|>[>n foot I 
habits, StUflies of ,AFrican natives show that caries and otfier pathological 
conditions of the teeth are very rare in Negroes until they come into 
contact witli White civdlij^tion, but the relative Jmniunity seems to de¬ 
pend largely upon diet. Although tlie food habits of Negroes and W'hitcs 
in die United States are not markedly'different, various surveys ail poitit 
to the concltiston that the incidence of caries is unjfornily loiver in the 
Negroes, However, gingivitis is more common among colored children, 
and there seems to be no particular difference in ihe frequency of mal¬ 
occlusions. 

Data on the comparativ e pthoingy of races other than Negroes and 
W fiites are so scattered that they cannot be reviewed here, apart from 
some limited oiiservations upon American fndiuns. fn 1931, Forrest 
Clements supplemented earlier olrscrvations of Hrdlicka on the Indians 
of the sottihivestern United Slates with new data on the Chensehuev i and 
MoliaV'c Indians of western Arlrana, lOgethcT with a coinpariscm ol 
annual mortality reports of the United States Census Bureau pertaining 
to native born Whites, Indians, aiuf Negroes.^* The proportion of In¬ 
dian deaths from tuberculosis of i!ie respiratory system is more than 
“Rada] DtfTercnccs in and Mortnclity," pp, 397Hi]9. 
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Eour times the White rate and about the Negro rate. The same 
relative differences hold for other forms of tLibereitlosis. fn the registra’ 
lion area as a wholCf the incidence of deaths due to syphilis is only slightly 
greater than that of Whites, in strong corniest to the importance of this 
mortafity factor in Negroes. Deatiis from diahetes melliius and ccrefiral 
hemorrhage are proportionately far feu'er in Indians than in Whites, 
with llie Negroes clearly intermediate in the case of the latter cause of 
death. Cancer is a much lea important cause of death in Indians than in 
Negroes, who. in turn, suffer from this fatal ailment far less frequently 
than do Whites. The White mortality rale from this cause is aWt three 
and one half times that of Indians and o^er twice the Negro rate. 
Simihirlyt the death rate From heart disease is least in Indians, with the 
Negroes intermediater floicex'er. since cerebral hetnorrhage* heart 
disease, and cancer are all amktions particularly characteristic of old 
age, it seems probable that the e^tecss rates in W hires are due in part to 
the gieatcr profKJrtion of this race that survives into old age. 

file Indian rate of mortality from nephritis and other non-venercal, 
genito-urinary diseases is less than half of that of either of the other i^^o 
races. However, nrotiality among Indian females from pucrix'ml causes 
is much higher in Indians tliau in Whites and probably atHiiii the same 
as the Negro mortality rate from this set of causes. Yet a study of 1.S15 
pregnancies in full-bhKid and mixed-blood Indian women, the deliveries 
of which took place in Indian Service hospitals, indicateti that labor is 
no more difficult for Indian mothers than for Whiiesd* High maternal 
mortality among the Puchlo Indians is probably due to their lack ol 
knowledge of proper conduct oi dcli’ierics, according to Abe tic. 

The infant mortality among Indians, that in childlirHid, adolescence, 
and the reproductive period, are all much higher than in Whites. From 
birth through early yomli, according to Clements, out of the number ol 
deaths per l.OOfl of both sexes at all agc^. the Indian rate (1921-1926) 
was 392, as against 320 in Negroes and 2HO in Whites. The greatest 
excess of Indian deaths occurs in the first year ol life. According to census 
figures for 1921, the infant deaths per 1,000 live births of children of 
native White mothers was fi3.2, for Negroes 11 fd. and for Indians 
190.7, Tfie hgure for Indians is probably too low. .\berle, in a careful 
study of five Pueblo Indian villages, found the death rate per 1,000 live 
births to be 231.^’ 


■» AbcTic, Mouallly aniong iht Puchlm/' H31-IS7. quopnR E. Blanche Siwling, 

Afaterml fftal. and ^’t;0naiat yfartaiUv amanf; iSi^ HospHahzfd American Tndian$. 

t’lihlic tlcaUli Rcpctris, 1935, Xt.VlII. No, 20. - i'.,. - „ 

n Qliotol by Clcmtnts. "Rucjjl Differenew m Mcirialltv anti STorliitliiy , p, 
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The Technique of Racial Clas^ificathn 

A humnn group may be classified as a "race'' only if its members 
present, individually, identical combinations of specific physical cliar- 
acterji which they ou-c to tlieir common descen t. Once tire several criteria 
that deline any race have been decided, the only valid method of finding 
the distribution of that race in the human population is to sort out the 
individuals who pi>sscss that particular racial physical combination. The 
existence of any race is postulated in the first instance by the rough 
observation that the bulk of the individuals in the population of some 
area look alike because they have similar or identical skin color, hair 
color, eye color, hair form, and other definite physical variations ivhich 
in combination are peculiar to them as a group. The next step requires 
individual measitrcmeni and observation of the frequencies of tiie 
critical racial features, taken singly and in combinaiiorn Thus, if woolly 
or frizzly hair and dark brown to black skin arc putative criteria of the 
race, it must be determined by counting that these requirements are 
actually fullilled in a vast majority of the individuals of that |x)piilation. 
The minority of non-con formers is assumed to owe its divergence to 
mixture with other strains or to individual variation away from the 
mode or the average of the race. If ive have observed tiiat a Mongoloid 
is ordinarily a person with straight, coarse, black hair, yellcnv-browji skin, 
brow n eyes, stime degree of development of an internal epicaiuhic fold, 
laterally and frontally jutting malars, et cetera, we have to make up our 
minds wdiich of these variations and liow^ many of iticm in combination 
are critical for the definition of the race and for the admission thereunto 
of any specific individual. 

For the demarcation of the three major or primary races of mankind, 
simple comlnnationsof only a few characters may be used. More intricate 
combinations cut inside of broad racial groupings and define successively 
subrates, or local breeds. ElalKmiie combinations of features, some 
derived from the characteristic variations of one primary race and others 
from those of ai^tother primary fxice, define secondary or composite races. 
In the outline that folloivs, the irreducible minimum of racially diag¬ 
nostic combinations for each subdivision will be printed in bold face 
type, to which wdll be added a variable number of other characters ol 
usual if not universal occurrence in the racial or subraciaf group. Those 
accessory features may be used in the combinations diagnostic of sub- 
races or other smaller groups, but are not required as [|ua!ification 5 for 
admission to the race as a larger entity. 
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The racial classification in outline form will be follovsed by a section 
that discusses the taxonomic validity of each raciah subradah or local 
type defined, together with a stniimary of ^^hat is knoun of the history 

of the tvpe. ^ i * 

It may be well here to recapitulate and explain precisely the use ol 

tenninology in the racial classification that follows. 


trimarv races 

These are the three main physical groups of modem man: white, 
neoroid MoxGOl-om. Individuals belonging to any of these three races 
can easily be dtstingttished by fairly simple sorting combinations. 

Priman S^tbrares. The major physical subgroups of the mam races. A 
subract has to have a fairly definite territorial chitribLUion and toncen r - 
lion within the area of the main race, or in some discrete area. The lormaiion 
of a subiace within a primary race is due to an intensification, locahrai.on 
and further operation of the same factors that produced the primary race 
of which it is a subdivision. I’hc^ factors are. of course, mutation, inbreeding 
selection, environmental adaptation, if any. operaiing upon more restnetex 
groups (i.e. fewer family lines with resuliiiig emphasis ui»ii the mdividual 
Ind lamilial variations or idiosyncrasies carried m these imes). Primary sub¬ 
races can l)e distinguished, as a rule, hy the use of supplementary sorting 

criteria. 

MorMohg,cal Tvf«- Still smaller ami usually more luraliml pliyskal sub- 
ULvisiom o£ tubraccs in u'hid, .lilkrentiation by the upc»"™ “ 
processes has been carried yet (artlier. Usually these morphologtca types can 
L observed and classified sisually. but they are not easy tu son out 
ericeria because they involve the blending of many subtle ana tom,cal tea t«. 
This term Is also used lor types that may really morn subracal class. ficabun, 
when their numbers and disirlhution are insuiricently known, 

Cnnburftr Prfmnrv Subr.c«. Stabilised blends due tu the i.uerbreedms ol 
..rimarv subraces within a single main race. Rather tnb.cate sorting com- 
hinatin'ns are necessary for the selectiun of mmpus.tc subraecs, 

Rrs!d„.l Mixed Types. Sortings used, in the case oHVl.ites “"'j- 
the individual, mixed, and unsiabilised types not .ncludtxi in 
These residual mixed types aggregate very high proi«t.,uns 
lion hut tend n> oecur sporadically in (etniltes where primary siibraces li..ve 

"Timr'slLal mixed tyjrcs naturally occur in the 

races, but present knowledge doe* nm permit us to speedy sor g 

criteria. 
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Comfrositr Races representing stabilized blends of (wo or moTC 

primary races^ They present mosaics of features from the different racial 
stocks involved and usually occupy definite geographical areas where the 
blend has been stabilized in isolation. Often they cannot be selected indi¬ 
vidually by any simple coni hi nation of soriing criteria because the range of 
variation in individuals is too wiJe^ 

Sorthjg Crileria. Metric or morphological features that may be used tn com¬ 
bination to select from a series the persons belonging to a race or subrace. 
Sorting criteria cannot be specified unless large series have actually been sub¬ 
jected to tyixjlogical analysis by combi nations and the statistical validity of 
the cOEtibinatioris so distinguished has been established. This device, if pushed 
too far or elaborated incautiously, is likely to prove something of a statistical 
J*rocrusicaii bed. 

ChuTarieTs. W'hcn knowledge is insudicient lor the establishment of definite 
sorting criteria, it is necessary to dejjcnd for the definition ol a racial, sub- 
raciai, or smaller group upon generally descriptive characters, averages, etc. 
Lists of characters have to be tiseil in describing some composite races because 
tJve range of individual variation is so wide that rigid sorting criteria cannot 
be used (i.e.t they do not select individuals of the required type). 


The foregoing may seem unnecessarily tedious, tecbiiical, and termi’ 
nological. filowcver, something has to be done to bring order into the 
chaos of raeial elassilicatory sclien^cs. Many of them seem to have been 
tlmwm up latlier irie$f>otisib!y by arin<liair ancluopologists who have 
listed as cliaraetcrs of this or that race whole arrays of sulijeetiA'cly estaii- 
lisheti variations or supposititious metric features for wdiich there 
very little scientific basis. Frequently these racial classificationists, ini' 
inured in their imitation ivory towers, establish wholly new and purely 
iiypoihetica! racial types or subtypes without Ijothering to find out 
whether they exist, and ivhere, and in what numbers. Of course, the 
whole subject ol s!cx>]ogical taxonomy suffers from the same complaint. 
Vet I have no patience with those anihropologisis (usually social 
anthropologists wiio knoAv very little alxjiu tiie biological side of their 
subject) who are incessantly trumpeting to the world that "there is 
really no siicli thing a$ race, because ant[iTojx>]ogi 5 t 5 themselves tio not 
agree in defining race and differ also in their schemes of racial dassifiea' 
rion,” This is ridiculous. There are very few, if any, fields of science 
in which all competent specialists agree ujxm definition, classification, 
and jtuerpreiation of the phenomena they are studying. Biology is not 
an exact science, hut, for that matter, neitfier are the so callcd exact 
sciences. Witness recent revolutions in physics and the constant lability 
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of definiliom. principles, and even 'laws." It ill befits social amliro 
ooloRists, who cannot agree upon a derniition of society, or ctiliiiral 

litthropologisis, who arc in constam dispuiu aboui ihe concept of cul¬ 
ture, to deny the existence of race (wlikb has more objccLive reality 
ilijin eiilier “sex ieiy" or “ciiUiiTe*’) merely because siudeius of race lai! 
to display a unaninuiy that they themscK eSc in their oirii speciaUtes, arc- 
even farther from atiaminR. 

There is no radical disagree men I among physical amliro|«>li>gisis in 
the actual recognition ot contemporary hiiinan types, because tbest are 
natural, obsercable combi nations in iiidivkluals and Rroii|B oi aiM 
tontical features, wbeilier of esclusivcly hereditary ot of partially en- 
vironmenta! origin. Wlien any single obserser pteks out a group ol per- 
sons who look alike because they present closely similar or irleiilual 
combinaiioiis of physical features, there is no argiimem as to whether 
or not a physical type has been distingnislicd. Inn onlv as to the 
signiheance of the type from a gcuetit sia.id|x.iiu. its dismbmiim. auci 
its proper tiassilicatory status in the array ol iiiankuid. V type is literally 

an impression-something struck out by a die. Successive impressioos 
are neatly or tiiiite identical. Of course, inechaiucal identity docs not 
ixcttr in living organisms; tbete ate always minute m Sin's diirereiiccs 
between individuals whom we assign to the same type. l•tc•sllInabl>. the 
most restricted repetition of nc.irly identical physical combinattoiis 
ixcurs in .be case of identical twins. One would hardly assign to a pan 
of twins the designation -a type": but iliere are certainly hatcr.i.d types 
or sibling types restricted to offspring ot a single pair ol parents; beyond 
these, there arc assuredly somewhat larger familial types. Ab <>l tltcsc 
are too limited in distribution and too few it. the number of inrloded 
individuals to waiTam iaso.io.nic recognition. When a lew lannlies m 
some isolated settlement have inbred tor some generations, one or luoir 
recogni/able local ty pes may l«t formed Most of the disagj^^eemems he^ 
tween various schemes of racial classification ai.se fro... d.ilercnces «1 
opinion as to taxonomic importance of the types rccogntrcd. I be 
tendency, on the whole, has been to exaggerate the roologtcal 
of tyHogical dificrences in man. A. the one extreme ts the dtsc. edited 
view tlia^ modern man can be divided into separate s,xs-.e5: Ulu e. 
Negroid, and \tongoloid. II one starts with the snppos.tton that llu 
anatomical differences Iwtween the three mam inoi erii l.tim.m yj is. 
of specific magitUtide and significance, one naturally extends t. - „ 
geration dosvn through the various and sttccessively hner ;»'’S™'‘I“ 
Lognired and is likely to end up with a large array ^!l 

restricted types that have beet, unduly promoted to the status ot ra . 
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Such cla£SLJica.tory niagiiihcaEion is likely co lead to erroneous and vicious 
interpretations of the psycliological and cultural implications of minor 
taxonomic differences^ It lends itself to political exploitation and pro¬ 
motes "racial ' discrimination, rvhich is really not racial at all, but is 
stxiially undesirable, whatever may be die zoological sttuus of die groups 
or types between wliich it is alloived to exist. 

Hoivevert to go to die other extrcinc and to depreciate unduly die 
natural zoological differences that anyone can observe as existent in 
present varieties of the human species is not scienufic, however laudable 
it may be from considerations of democracy and humaniurianism. If 
science obviously flies in ihe face of tJie facts and ignores or denies taxo¬ 
nomic differences, it merely delivers over the whole dangerous business 
of interpreting human g^roup physical variation lo the tender mercy of 
the layman, the charlatan, and the political exploiter/'' The anthro¬ 
pologist who denies race leaves the house empty, swept and garnished 
for the entrance of a plenty of devils, 

Raciili History 

The first difficulty encountered in the attempt lo record the ancient 
histories and modern distribuiions of human races is the devising of a 
valid sclicine of human group classification, racial, subracial, and liner, 
ami a technique of dividing up populations in accordance ivith such a 
scheme and of assigning individuals lo their proper class. If this dillkuky 
has been surmounted to the apprt^ximate satisfaction of ifieclassificalion- 
ist and analyst, lie immediately runs upon another snag—lack of data 
and inadequacy of existing data. There arc still many peoples of the 
world who have not been measured and obseried by any physical anthro¬ 
pologist; there are more of udiom only liny and inadequate samples have 
been studied. Much of the information that has been "col Icctc'd is not 
only incomplete but unreliable because of rudimentary or obsolete 
teclinu]ncs that have been employed in gathering it.’* 

Tfl This»iuiaiiuii it laniamciimt to [liat dcstrilwit by Chn*! in [he paraFjle (XJai, \ii; 

'When the unclean spirit w Roneouc of a man. he walteih UirnuBh dry places, seefcinj; 
re^i.antl rindctti none. 

T hen he ^ilh, [ will jetum into my lioitse ifotti wheoce I came out; and h'licfi he it 
come, he fmdeth it empty, s.\^cpt. and RarriMhed, 

Then goc[h he, and takcth h'i[h himvlf seven other spirits mote wicked ihan himsclfi 
and they enter in and dwcH rheie: and the last state of that man \i Worac than the first " 
Tile student of histury, chernisiry, tnaihemaiId, economics, or nf nearly any uthcr eitah- 
lishetl academic subject i!^ likely tn read with impatience a statement of the inadcc|ijacy oE 
exivtiiiR aiith'mpol'nRicai infotTnation and ini]nine why ttie 3ntEirci|>otniRishave not done a 
better job, Fhe answer is dimply that there have Isfen too few anihropotogists to do ihs 
job properly. In the comparatively few unlvei^iies that liave (lepartcnents of anthropology 
the staff personnel of anthropoiciRy is commonly ontniimbcrcd by that of the older Vested 
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A puzzling and often insoluble problem confronts the racial historian 
when lie tries to trace the antceedems of living types of man. In the 
ebssilkation of the latter, primary emphasis is placed upn the confonna^ 
tion of the soft parts of the body, pigmental ion, hair form, etc. The 
anthropologist nearly aUrays has to depend upon skulls and skeletal 
material in his reconstructions of racial history. Reliable accounts of 
hair color, skin color, eye color, and the rest of tlie variations used for 
racial criteria are usually missing in pre-aniliropological historical rec* 
ords. The scattered descriptiorts and references that do occur are of course 
invaluable and are utilized to the fullest ix^ssihle extent. For example, 
there are a feir tantalizing phrases in Homer and other ancient Greek 
authors about Idue eyes and fair or golden hair in prcClassical and 
Classical Greece. Tat tit us makes a feu- references to the physical appear¬ 
ance—tom p! ex ion, hair color, eye color—of the Geimatis, and Caesar 
gives scraps of infonnation about the ancient mliabitanis of llritain. 
However, for the most part, even the relatively brief period of ''Gillen 
records provides little information on racial criteria that can be used by 


the racial historian. 

As soon as one familiarizes oneself with the racial variations of skulls 
and otlier bones, it bctroines apparent that it is ustially iiupossible to 
make any detailed and accurate rkdiiciion concerning the piginentaiion 
and soft parts of persons represented only by skeletal remains. The 
determination of age, sex, stature, muscular development, shape of the 
head, shape of the face, projection of the jaws, general proportions ol 
the nose, and some other physical feattires tun be rccoiisinicted From the 
bones. Pigmentation, hair form, hair t|nanuty. eye folds, shape of the 
tip and wings of ibe nose, conformation of the lips, form of the ear, and 
the amount of fatty deposits on different parts of the body are not safely 
asceruainable from skeletal studies. All that one tan do is to make in¬ 
ferences concerning the correlation ol soft |xarts with skeletal matt-rial 
by obscrvaiiom on living persmis with respect to the relatton of their 
siipcrlicial anatomy to underlying skeletal structure and by studies o 
die skeletons of cadavers previously observed and mtasitred. 
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Hoiv'c^er* there are a few main and dependable rebtionship^ of a 
radal nature between skulls and heatls* Typical skulls of Negroids, 
iMongoloifis, Etnd \\'hites diff er from each other in a sufficient number of 
clear and reliable morpluilogical variations to enable a trained crani- 
ologist tt> distinguish betr^'eeii them with a fair degree of certainty. He 
can be nearly sure tliai a skull with a certain combination of morpho¬ 
logical and metric features belonged to an individual who in life had 
dark skin, woolly or frizzly fiair* thick lips, heavy-tipped nose with 
flaring alaev and the other conventional Negroid features of the soft parts. 
The same is true of the recognition of Mongoloid skulls and their prob¬ 
ably correlated variations of the soft parts, A craniologist can also iden¬ 
tify a skull as that of a White w'ith some precision, but he cannot oi'di- 
narily distinguish between the skull of an East Baltic and that of an 
Alpiiie» or between the skulls of Atlanto-Mediterrancans and Nordki, 
because such suhracial differentiation depends largely upon [riginenta- 
tion to which no clue is offered by the skill L Sometimes a reasonable 
inference about tire pigmental and superficial anatomical correlates of a 
type of skull can be made on the basis of a more or less consistent or 
constant assoc iation of that skull type with specific pigment, et cetera, in 
living peoples. For CJcample. there is a very long-headed and rugged type 
of the Mediterranean skull lonm with plenty ol characteristic cranial 
details, that is called the Upper Palaeolithic type. Persons with that type 
of skull (so far as may be judged from external appearance) occur fre- 
cpiently in Wales and Ireland and nearly always have very brunet skins 
and dark brown or black hair that is deeply waved or curly. This associa¬ 
tion permits a sumcwhai shaky inference that the same features char¬ 
acterized the cranial type in prehistoric times. 

There are also a few composite races or primary suhraccs with such 
distinctive morphological combinations in their crania that the latter 
can be recognized with ease and reasonably assumed to have exhibited in 
life the superficial features of living types that possess such skulls. Notable 
among tbe^se are the skulls of Australians and of Eskimo (althougb the 
latter are probably indistinguishable from those of Chukthi and other 
Arctic Mongoloids), 

When w e gel back to palaeoanthropic types of man—such as the Nean- 
dertlialoids. Sinanthropus, et cetera, we have virtually no clue as to the 
conformation of their soft parts, aside from the flints that may be 
furnished by con temporary stocks that resemble them slightly in cranial 
form (e,g., Australians) and ive know- nothing aboiii their pigmentation. 
We can only assume that, since more or less heavy pigmentation seems 
primary and generalized in apes and mam the various steps in deplg- 
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mentation that have conic about as a result ot mutations, mostly in the 
White race, probably did not affect these archaic types. 

It then can be seen that the bridging oi the gap in racial history 
between dry bones and living persons is a very precarious business. 
Again, it is (]tiite probable that hybridization began very early in 
human history, although, of course, it could not precede racial differ¬ 
entiation. Hybridized racial cranial types in artcient dejjosits can easily 
be confused with generalized tyjK-s that are of an earlier cvolutifniary 
Slams and still present prototypical blends of im ipiciuly diffcieni racial 
strains. .All sorts of vague suggestions of Xc'groid and Moiigoloitl features, 
and some limes lx>tb together, ap|Har in fossil skulls itiai seem pre- 
dominaiuly White in tyi>e. ^Ve have cjtp^^rienced the arguments ihat 
arise in the inierpTetatlon of such eases in the examples ol the (ialilec 
NeanderUialoids. the Grimaldi skeletons, tlie skeletons from the Upper 

Cave at Chemkoutien, and elsewhere. 

When a craniologist gets Itokl of a skull that appears to he that of a 
member of some composite or secondary race, or that ot an undiffer¬ 
entiated prototypical stock, or that of a recent hybrid, lie ought to be 
very careful about making deductions with resfH’Ct to the ap[iearaiue ol 
the owner in life in regard to pignuiuation and soft parts. In the case 
of modern hybrids, nearly any kind of a disharmonic comhinatioii of 
skull, soft pans, and pigmentation can and does occur. 

1 have dragged out thc^e racial meiliodological skeletons from the 
taxonomic closet because 1 do noi want my readers to be fooled by 
cocksure reconstructions of racial liistory made by German 
pologUts and others. My long and extensive experience in the fields 
both of skeletal radology^ and of the racial dassilication of living peoples 
has made me very critical of my own efforts and those of other aiuliro^ 
pologists. If 1 have achieved neither competence nor conhdence. 1 have, 
at any rate, acquired candor. 


racial CLAitSinCATlON OF .MODERN MAN 
frhe siatjdard of comparison is usually the aduli male) 


PRIMARY RACE 


’EVii dFRtCMW" "CAUCASOJD ') 


1. fV///T£ CEVROPF.AN. 

^^^iTIwnTOlcir: KrIh bra™ lolivt), pale vhiie. pint, rudd^ 

2 Hair color: rare!* dead Mark, all lishtcr ihader 

*. Eve eoloc: nerer Mark, all Hghicr shades _ 

4. Hair form: aercr voollr. "siially wasy or siraighi. somci.tner loosely 

curled 
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OtJter Character?: 

5, N(^ fnrm: iisunlt^ high and namow, sjornetimti medium, naul Index 
usual!)' kpiorrhine, nes'er plaiyrrhine 

6. Beard and btidy liaSr: or abundant 

7k Facial protrusion (prognathism): usually lacking 
S. Membranous lip thickness: medium to chin. Uitle ci'ersiort 
9. Chin prominenee; pronounced to medium 
I Ok Hair icxiure; usuallv medium to fine, rarely verv coarse 
I Ik Pel rii: broad in both sexes 

12, Breast form (female)t usually hemispherical 

13. ButtHxks (female): u$ually promiueTit 

Hk Blood group: usually much higher in A than In B 
]5 k Palmar main line foriuula: most commonly 11.9.7.— 

PRIMARY SUBRACES 
i, MEDITFRKANFkA.M 

(Baste long-headed brunets) 

Sorting CriEeria: 

a. Hair color: dark to binck 

b. Eye color: {lark hroT^m or medium brown 

c. Head ftirmt ce|rhalic index le:» than SO 
Morfih ofogkai Tyfu^s 

h Upfier Palaeuliihic {"Galley Hllh" ''Combe Ca(»elle." "Atlanio* 
.\ledi terra nean") 

a. Head form: very long, usually over 200 mm., very dolichoceph^ilic. 
length-breadih index usually under 7&: occiput protuberant 

b. Brtnv-ridgcs: usually targe 
Cr Forehead: usually receding 

d. Naslon depress ion: deep 

e. Hair form: usually very wavy or curly 

f. Nose form: usually straight, medium breadth and height, rather 
coarse 

g. Face form: often very long face, deep jau's, rather pronunciic 
malars 

h. Stature: usually tall (over 170 cm.) but may be medium, rarely 
short 

i. Skin color: geucrally dark 

Distribuiioiu sporadic in refuge areas of Europe and the Middle 
East; probably commonest in Ireland k Scotland, Wales 

2. Iranian Plateau (''Indo Afglian," "lTaiu>Afghan") 

Dillers from the Upper Palaeolithic type only as follows: 

A. Nose form: always high, broad or medlumly wide in root and 
bridge, usually convex with ihin to ruedium, depressed tip and 
fccuncd alac 

b. Beard and body hair: usually heavy 

c. Stature and body build: usually medium height (167 cm.) and slight 
build 

Distribution: mostly in Iraq and Iran 

3. Classic Mediterranean 

(Reduced derivatives of the Upper Palaeolithic and Iranian Plateau 
subraces) 

Two subtypes: 
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Character: 

(a) Skcleion: gracilf. itull 5 m(»ih yrixh sniall brow-ridges and 
mastoitli 

(b) Heard and b^xly hair; sparse 

(c) Face narruit^ oval; thin pointed 

(d) NoflC form: in the Upper Palaeolititic derivative, straighl with 
medium chick lip* elevated or hori^^nntal; in ihe tran Plaieau 
derivative, very ihin^ high bridged, often aquiline nose, always 
convex, with ihin, depressed tip and recurved alac 

(e) Stalute: nsually under lii* cm. 

(f) IkKly build: iwiially skntler 

Dislriliucion; the hook-nosed type parlicutarly in Arabia and the 

Near East airrong Arabs and Jews; the stmifthi ncjscd type there and 

in the whole Mediterranean basin, and sporadically in eastern, cen¬ 
tral, and northwestern Europe 


2. AINU 

(Hirsute, long headed, mesorrhine brunets) 

Sorting Criteria: 

a. Hair color: dark brown to black 
b- Eve color: dark or medimii brown 

c. Head form: cephalic index IciS ihan BO (average 70.6) 

d. Beard and Wy hair: excessive 

e. Nose form: nasal index mcaorrhinc to platyirhine—over /O, aveTage 
83.4; root depressed, profile concave, alac flaring- 

Other Characters: 

[ Skill color: lighi brow n, grayish white 

Face (orm: short and ot medium breadth (mt^jprosopic). averaging 

about 87. _ t a ^ 

Statuie; short, average about 158 cm. (5 ft. £ m,) 
i. Body build: thickset; tong arms, short legs, 
p Blood croup: higher in B than In A 
Disirihution: Noribein Japan, islands ot Siklialine and 5 cm. (A recent 
Mongoloid admixture ma> be detected in many AtniJ. especially notice^ 

able in lemalcs) 


«■ 


h. 


KF-LTIC 

(Light-eved, dark or red-haired long heads) 

Sorting Criteria: i li 

a. Hair color: dark brown, medium brown, red. rarely black 

b. Eve color: blue, gray, or pale mixed 

c. Head fomi: cephalic index less than 8tt, average about 76 

Other Giaracters: r lu 

d Skin color: pale white, sometimes ruddy, often freckled 
t fL foim: very long, nanow; coinprmscJ malau. tong inicpitntonl 

f. fo™:'’v«ytong. high, narrows topiorrliino; Ihin “P' 
pressed alac: lip samctinia dtpressed, someiiincs snubbed, profile 

Straight, convex, or undulating 

g. Hair form; usually wavy or curly, sometimes straight 

h. Stature tall; avemsing more than 172 cm 

j. Body build: slender, very long arms and legs, short trurtk 
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Distribution: Concentrated in Ireland; common in Scottish Highlands and 

Wales; sporadic in England. Brittany, and other parts of western Europe 

4. NORDIC 

(Pure blond or near-blond long heads) 

Sorting Criteria: 

a. Hair colon ash blond, ash brown, golden, golden brown 

b. Eye colon blue, gray, pale mixed 

c. Head form: cephalic index less than 80. average about 77 

Other Characters: 

d. Skin color: usually pink or ruddy, rarely creamy 

e. Nose form: usually high and narrow, leptorrhine; profile straight, 
aquiline or otherwise convex: tip thin, elevated or horizontal, usually 
not depressed: alae compressed 

f- Face form: usually narrow and relatively long, with compressed malars 
and gonial angles, prominent chin; but sometimes with more promi¬ 
nent cheek bones, squarer gonial angles, and heavier, deeper jaws 
with bilateral chin 

g. Mouth: long and often convex integumenial upper lip. thin mem¬ 
branous lips 

h. Hair quantity: thin head hair w'ith frequent baldness in males; beard 
and b^y hair medium to sparse 

i. Hair texture: prevailingly fine, often medium 

j. Hair form; was-y or straight, rarely curly 

k. Eye folds: median fold common in young adult males, external fold 
in old males 

l. Stature: tall, averaging 172 cm. or more 

m. Body build: slender as a rule, long extremities 

The al)ovc characters combine into two well-defined Nordic subtypes. (Cl. 

discussion, pp. 58S-589) 

Distribution: Concentrated in Scandinavia, especially Sweden and uplands 

of Norway, common all around the Baltic and in British Isles, sporadic 

elsewhere in Europe. Important in United Slates and British colonies 

5. ALPINE 

(Basic brunet round-heads with medium broad noses) 

Sorting Criteria: 

a. Hair color: dark brown, medium brown, rarely black 

b. Eye color: dark brown, medium brown 

c. Head form: cephalic index over 80, averaging 85; globular beads, 
wide high foreheads 

d. Nose form: nasal index over 63, often mesorrhine; nasal profile 
straight or slightly concave; nose fieshy, “blobby.” often with short, 
thick, elevated tip 

Other Characters: 

e. Skin color: olive or brunet white 

f. Hair quantity: abundant, especially heavy beard and body hair 

g. Face form: usually relatively broad and short—round or square 
(with prominent gonial angles) 

h. Stature: medium to short, average about 166 cm. 

L Body build: thickset: short, thick neck; broad shoulders; deep chest; 
stubby extremities 

Distribution: Concentrated in the central rone of Europe from France to 
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the Ur^li; alsosouihcrn Ntiru-^iyK Licnmsirk, northern Italy, Halkan^. and, 
sporadirally in Near East; rare in northwest Africa 

6. EAST BALTIC 

(Blond round-headi with mediuni broad noses) 

Sorting Criteria: 

a. Hair color: ash hlond, ash tirown; rarely golden or reddish 

b. Eye color: gray, Ughi hlue, rarely blue or pale mined 

C, Noae form: nasal index over 6S, often mesorrhinej naiial profile usu¬ 
ally concave with elevated or snubbed lip, less often straight; bridge 
low, alae flaring 
Other Characters: 

d. Skin color: creamy or ivory while, rarely ruddy i, , l 

e. Fate form: sqtiate, prominent cheekbones, imparting flaiiish loot; 
square gonial angles, heavy jaw with rounded, non-jutting chin 

f. Hair form: usually straight, sometimes wavy 

g. Hair texture: medium to coarse 

h. Hair quantity; heavv head hair, sparse beard and body hair 

L Stature: extremely variable, with medium to short predominating 
], Body build: usually thickset like .Alpiite 
Distribution; Concentrated in Finland, Russia, Baltic >tiua, Poland, north 
Cennany 


COMPOSITE SUBRACES 

(Subiliaed blends due to interbreeding ol primary subraecs of the White race) 


Plateau; Brunet. 


7. ARMENOm 

(Probably Classic Mediterranean d- Alpine -j- Iranian 
hoot-nosed, acrixephalic round-heads) 

Soning Criteria: 

a. Hair color; dark brown to black 

b. Eye color: dark brown to medium brown 

t Head form: cephalic index over HO; high, pointed head* with fiat 
backs; high, sloping foreheads 

d. Nose form: nasal index under 65 

e. Nasal details: bridge and root high, fairly bmad; profile usually con¬ 
vex; tip thickened and depressed, high attachment ol alae; septum 
convex ami directed downward; little nasion depression 

1 Face form" narrow and elongate, hut with somewhat accentuated 
cheek fmnes: mandible usually rather smalk with mndemte and some 

what recessed chin eminence r 

g. Lips: moderately thick with fullness and eversion at lower lip pru^ 

nounced . , ,, , 

h. Skin color: olive, often iwarthy. approaching yellow brown 

i. Hair form: usually wavy, sometimes curly* rarely straight 
i Hair texture: coarse to medium 

k. Hair quantity: beard and iRidy hair very abundant, eyebrows often 
strongly concurreiil and thick; baldness fr^uent 
I Stature usually niedinm. average ]&& to H5S on. 

m. Body build: variable, but prevailingly thickset; tendency toward obes- 
ity in midtile and tdd age 
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Distnbuiion; Concentrated in Turkey, S>Tia. Palestine; common in Iraq. 
Iran, Balkan countries, and in urban populations of eastern and central 
Europe 

8. DINARIC 

(Probably Upper Palaeolithic -f .Alpine + .Armcnoid -i- Nordic; mediunily 
to lightly pigrnented, hook-nosed, acrocephalic round heads) 

* Soning Criteria; 

a. Hair colon medium to dark brown with occasional occurrence of 

lighter shades * 

b. Eye color: brown and mixed, sometimes light 

c. Head form: cephalic index over 80. head sha}ie at in Armenoids 

d. Nose form: nasal index under 63 

e. Stature: very tall, over 170 cm. 

Other Characten; 

f. Nasal details: tip of the nose usually thinner than in Armenoids, sep¬ 
tum less convex; nose longer and more Icptorrhine 

8- Face form; face much longer and relatively narrower than in Armc- 
noids with deeper, heavier, more projecting chin 

h. Lips thinner than in Armenoids 

i. Hair form; usually wa \7 

j. Hair texture: usually medium 

k. Hair quantity: thick beards, abundant body hair 

L Body build: tall but broad, heavy skeletal structure, very long legs 
m. Skin color: S’ariable, usually brunet; not as dark as average Armenoids 
Morphologtcal Subtype: 

British Bronze Age (Beaker Tyqse) 

Sorting Criteria: same as ordinary Dinaric 
Distinguishing Characters: 

a. Head form: more massive and globular, less pointed than Dinaric 

b. Face form: broader in malar region, squarer, gonial angles more 
marked 

c. Nose form: fleshier than the ordinary Dinaric nose, shorter 

d. Skin color: usually florid or ruddy 

e. Hair color: oftener reddish 

f. Body build; heavier and broader than average Dinaric 
Distribution: 

Dinarics: Concentrated in Dinaric .Alps region of Yugo-Slavia. Aus¬ 
trian Tyrol; sporadic in central Europe 
British Bronze Age: mostly in the British Isles 

RESIDUAL MIXED TYPES (Interbreeds) 

(Sortings to include individuab of characters intermediate between the subraccs 
above recognized) 

9. .NORDIC-ALPINF 

(Medium- to broad-nosed round-heads of mixed or intermediate pigmenta¬ 
tion) ^ ® 

Sorting Criteria: 

a. Hair color and eye color: dark hair and mixed eyes, red hair and 
py<^ medium and red-brown hair with mixed eyes, light brown 
hair and dark eyes 
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b. Cephalic index: 80 and over 

c. Nasal index: 6S and over 

Disiribucion: This Nordic-Alpine mixed type includes 2S per cent of 
9,168 Uniicd States males and 18.22 per cent of 9,595 Irish males 

lO. NORDIC-MEDITERRANEAN 

(Long heads of intermediate but darkish pigmentation) 

Sorting Criteria: ^ 

a. Hair color and eye color; dark hair and mixed eyes, red hair and 
mixed eyes with stature under 170 cm., red brown or medium brown 
hair and mixed eyes, light brown hair and dark eyes 

b. Cephalic index: under 80 

Distribution: This sorting includes numerically the largest group in the 
United States (25 per cent) and in Ireland (28.82 per cent) 


THE WHITE RACE 

A generalized White race was the earliest form of Homo sapiens, unless 
the finds of fossil man in Europe, Africa, and Asia have wholly deceived 
us. It is possibly because of its greatei antitpiity that the White stock has 
differentiated in more subraces and morphological types than is the case 
with the Mongoloid and Negroid races. However, we must make the 
reservation that a great deal more of work has been done in studying an 
subdividing the White race than has been expended upon the other 

two.” 

The term •‘White** is something of a misnomer, because the range ol 
skin color in this race extends from light brown to ruddy, and there can 
be no doubt that the vast majority of White individuals have brunet 
skins rather than any of tlie lighter and more vascular complexions. 
Everyone agrees that early generalized and prototypical Whites must 
have had light brown skins, dark hair, and dark eyes, and that the 
processes of depigmentation leading to variations in the color of skin, 
hair, and eyes must have been due to subsecpient repc-aied mutations. In 
this stock the presumably primitive wavy hair form predominates; the 
highly specialized woolly and coarse straight Mcjngoloid hair o ncjt 
occur except as freaks or as the result of hybridization. This stoc^k is 
also the most primitive in the retention of thick beard and l>ody hair, 
but it is advanced in nasal evolution, in the retraction of the javv-s, the 
prominence of the chin, and the general reduction of the teeth and 
dental arches. Thinning of the lips is a concomitant, if not a result, of the 
shrinking back of the alveolar borders in devolution of the masticatory 
apparatus. Magnificently unreduced, chimpanzee-like ears are found 
oftener in Whites than in Negroids or Mongoloids. 

- For much more dcuiled dbcussion d .he histor. of rhe White race. cf. Coon. of 
Europe, 19S9. 
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The Mediterranean Snhmce. Pfoljxibly the tianie. Mediterrancaiif iii 
as good as any for a desi;^iiation of die great siibraeeof bastc^ long*headed 
brunets tbai constitutes tfic largest number of Whites* i^'as cenatnly the 
earliest White subrace, and retains die full pigmentation of hair, skin, 
and eyes tfiat u'as characteristic of early Homo sapiens. The name is 
adopted from tiie great [talian antliiopologist Sergi. who used it, hoiv 
ever, as a racial rather than a siibracial title. 

Certainly, the most archaic morphological type of the Mediterranean 
511 brace is that knou’n as Llp|ier Palaeolithkf sometimes also called Galley 
Hill or Comljc Capelle (or, by Coon, the ''iSriinn race") from type fossil 
finds in Europe, and also frequently referred to as At Ian to-Mediterranean 
(Dcniker), This exceptionally long-headed type is notable for the great 
size of the brain-case and its rugged l>ony construction* The face is com¬ 
monly long and massive, but it may be ratber short* perhaps oftenest 
irhen bodily stature is below medium. The jaws are nearly always deep 
and heavy. It seems improbable that tliis type, ivlien identified in ^Vales, 
Cornivall. and Ireland, or elsewhere, represents the pure lineal descend¬ 
ants of l^pper Palactdithic men. It is more likely to be due to recombina¬ 
tion of genetic factors from old strains. It is hard to believe iliat any- 
w'herc in Europe ilitre are inbred, unmixed survivors of Palaeolithic 
colonies. This type, wliich is easy to recognize, bm docs not easily lend 
itsell to selection by any mechanical sorting process* is fairly common 
in Iran and Iraq and probalily elsewhere in the Middle East. In Ireland, 
England, and the United Slates, a very closely simibr type, that differs 
only in that eyes are mixed instead of dark, is sorted out as the residual 
Nor die-Mediterranean type, on the assumption that the lightening of 
eye pigmentation is due to admixture with die blond *Nordic stock. This 
may or may not be the correct interpretation* There arc virtually no pure 
dark eyes (medium brown, dark brotrn, or black) in Ireland, and hence, 
by sorting criteria* practically no pure ^!editerraneans* However* the 
type, complete with dark eyes and dark hair, seems a little commoner tn 
Britain and the United States* 

,A variant of this Upper Palaeolithic type in which the lace is short 
and broad with laterally jutting dieek bones and square, flaring gonial 
(hinder jaw) angles is often identified as a modern Cro Magnon type. 
It was first thus designated by Clollignon in the Dordogne region of 
central Ernncc, where Upper Palaeolithic man and the original Cro 
Magnon skeletons were found. E\'en here it seems probable that we are 
dealing with rccomlunations rather than pure line descendants. Other 
wTitcrs have recognized these so-called Cro Magnons in Scandinavia. 
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cental Eurt>pe> and elsewhere. The present urircr still inclines to 
the belief, set forth In connection with a study of the Guanches of the 
Canary Islands (other alleged modern Cro Magnons), that this long¬ 
headed, short, broaddaced type ordinarily arises as a tinsiable hybridiia- 
tion product, the result ol a cross between long heads and brachyccph.ils 
with short, broad faces, vrlndi latter are somciiniCTi iiahed to the long* 
narrow skulls of the Upper Palaeolithic type. A Mongoloid admixture 
often produces this combination, h may be seen in .Ymerican Indians 
and also in the skulls of mediaeval Icelanders who arc not without sus¬ 
picion ol having acquired a dash of Eskimo blo<jd in comietlioii whh 
their colon nation of Greenland. Lappish admixture might produce this 
type in Scandinavia. 

The second morphological type ol the Mediterranean subiace has 
recently been recognized by Henry Field under the name of the Iranian 
Plateau type (according to usage ticre it is tailed a type and not a race.)*' 
The deliniiion of this type, based upon very extensive antliroixinteiric 
surveys of tran and Iraq, seems to me the most important addition to 
the knowledge of the contemporary White race that has been made in 
the last feiv decades. It is true that Ueniker recognized a somewhat 
similar type, which he designated as Indo-Afghaii. but the pure aud 
characteristic form of type is not Indian^ nor (in all piobal.>ibty) Afgli.in, 
but Iranian and Mesopotamian.*” Nor did Dettiker describe and isolate 
the type in any really saiislactory manner. The Iranian Plateau type 
differs Irom tfie Upper Palaeolithic type partkubrly in its bug, high* 
bridged, and boldly jutting nasal promontory. U has the same huge 
dolichocephalic head and massive, usually long lace. The great nose 
may be either straight or coiwex, more often the latter. 1 have no doubt 
that archaeological research in the Middle East will reveal tJie Upper 
Palaeolitiiic antiquity of tfiis type, whicli, in my opinion, is the most 
probable fonj el origo ol all the exuberant nasal convexity that hits beep 
dLstribuied, not only tlirough several VVhiie suljraccs and types, but by 
hybridization among sucrh com|KJsite rates as t!ie .American Indian, and 
even, perhaps, the Papuan type of Melanesia. For. high nasal elevation 
and convexity behave as Mendel ian doniiitaiits. I incline to the theory 
that the original form of ifus niagniheent nose is straight bridged and 
that the convexity arises initially in a bowing or buckling that takes 
place when it is groivn on a somewhat too short face as a possibly dis- 

TicLd, ilnlhTopOlO^ <3f iron, p- 5S4. 

Dcnikcf. Races of Men, p. 285- 
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harmonic feature. However, that is merely an interesting possibility^ The 
Iranian Plateau type is occasionally encountered in Europe* where Jt 
may be an effect of recombination. 

The brunet, long-headed, delicate and gracile type that is ordinarily 
thought of under the name Mediterranean, 1 propose to call Classic 
Mediterranean. There can be little doubt that it is a reduced, refined, 
smaller-boned derivative of either or both of the massive dolichocephals 
—Upper Palaeolithic and Iranian Plateau. As both J. R. dc la IL Mareti 
and Carleton Coon argue, there has been an evolutionary tendency 
toward a I'meing down* almost an effeininization, ol early forms of man 
discernible in many modern rates, both in general Ijody build anti 
particularly in skeletal structure* ^fa^ett ascribes it to calcium economy 
(in a brilliant Ixiok at which it is the fasliton for cautious and unoriginal 
scientists losnilf* but which contains more stiniulating ideas and provoca¬ 
tive tlieories, more suggestions For research on the relation of nutrition 
to human evolution, than are encompassed in any other half-dozen books 
on physical anthropology' written in the last half-century),” 

There are two variants of the Classic Mediterranean type—straight¬ 
nosed and hook-nosed. Tlie formet b the more primitive and the more 
widely distributed. It extended in prehistoric times along both shores 
of the Mediterranean, into central, western* anti northern Europe and 
down into the Horn oi Africa. Its area ot characterization and source of 
dissemination cannot have been lar from the traditional Garden of Eden 
—Mesofjoiamia, which archatologisis include in ‘the Fertile Crescent." 
Til ere is not much douFii that the eastward extension oi straiglu-noscd 
Mediterraneans of the Classic type provided the White basis of the early 
populations in southeastern .^sia and Indonesia. They probably were 
the main carriers of the Aryan language into India at a much later date* 

The expansion of the aquiline or hook-nosed Mediterranean type 
seems to have been somewhat more Itinited and probably later than 
that of the straight-nosed variant. In historical times, it was carried 
into North Africa and Spain principally by the Arabs, hut other Semitic- 
speaking and non-Semitic peoples oi prehistoric limes may well have 
possessed this variation. Some of this type may have reached India, but 
nasal convexity there seems largely the result of infusions of the Iranian 
Plateau type. 

The little and lithe brunets of this Classic Mediteri'anean type have 
disseminated their blood and their culture throughout the ancient and 
modern world. Obsessed with no bigoted prejudices as to "racial purity." 

*> M^rcU, It ace, Six and ETnriroiimenit pp. 18$ El. 
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thev have promiscuously Iresiowed upon ihc peoples with whom they 
have come into contact whatever of their civilUatioii iliesc could absorli 
and as many of their physical features as the recipients covild retain I he 
Mediterraneans have mixed with the Negro peoples ol central and 
eastern Africa so that many of the latter shotv the eifects ol the cross 
in their less projectinR faces, narrower, longer, and higlier noses, and 
in the din.inished curve of their hair. Indeed, ma.iy cl asst heat.on.sts 
recognire a "Hitmitic’- or "Kthiopian" race that includes such peoples 
as the Calla. the Somali, the Masai, the liahima. and other people of 
Fast Africa wlio are obviously Negroids witli a proportion of Med.ter- 
ratteaii White bltxxl varying in ditlerenl groups, hut amounting in 
general to less than one quarter. Negro Africa abounds m inulaito peoples 
of ancient origin and often of considerable l.oniogencity. Most of these 
ate tall and slender, and from their tendency to aquiline noses seem to 
have .iciuired their White blood from the Arab or Semitic type of the 
Mediterranean suhrace. It seems probable lliat most o t lesc iiiixei 
groups originated by early contact of Mediterranean invadetx nno the 
Horn of Africa with the Negroes of East Altica and the Lake Ikegton. 

At least as early as 5000 B.C.. Mediterranean race peoples ,n Mc^ 
potamia .and Egypt had reached a very respectable lev_el of Neolnbic 
civiliration. had domesticated plants and anmtals, and were tnak n 
sttbstamial progress in arts and industries. Nomad,c pastoral tr. 
ranged over .Arabia and had probaldy invaded Africa by way of die 
Horn and mingled their blood with that of the Negro race. 

In Mesolitltic times, we iind these nbiqoi.ous and vivactons long¬ 
heads s<|Ua. ting on the beaches of the Baltic and the .strands of the ^gus. 
leaving vast rcsithies oi their shore dinners in he3|« of shells and bones. 
In the Neolithic period, they have become skillful farmers, dexterous 
craftsmen, and monumental builders in stone, mtr.ng the oi Copper 
and Bronze, they advanced in the m.trc favored areas 
perfumed sophistication as to involve the use of bath-tubs and dtatns 
brete was not only the birthplace ol /.eus. but apparently .dso of 
Aesculapius and Hygcia. The first pUunhet probably forgot Itis tools m 

ihc Pabcc of Minos. i j *i iiTin 

The Jlirsute Ainu. Uiisliaverir unshoriu and unwashed arc the Amu, 

the poorest relations in die Wliile family. The hairy 
ol iLn and now restricted in distr,button to the northe.n part of 
].ipan and its islands, are generally regarded as the remnant , 
'.Kient. brunet white or brown stock which in ^ 

extended siralghl actoss Asia into European Russia. Tlnssltort. dohcho- 
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cephalic or mesocephalic people is notable for the profuseness of growth 
of its body hair and especially for the heavy beards of the males. Ob¬ 
viously the Ainu have undergone a considerable dilution of their blood 
by recent admixture with Mongoloid strains, most apparent in the 
females. But the pure Ainu type, as exhibited in many males, is distinctly 
of the **\Vhiie” variety in features and even in pigmentation. Many 
Ainus are almost indistinguishable from bearded Russian peasants, who 
perhaps carr) a good proportion of the same blood. .An even more re¬ 
markable resemblance, although less pronounced, is that which the 
.Ainu bear to the natives of .Australia in their large brow-ridges, de¬ 
pressed nasal roots, and general hairiness. Some writers consider this a 
mere coincidence, but I am inclined to attribute it to the common pos¬ 
session of an archaic White racial element which is very strong in the 
Ainu, perhaps almost pure, aside from recent Nfongoloid admixture, but 
in the case of the .Australians is heavily overlaid with a Tasmanian 
(Negritoid) admixture. 

Craniologically, the Ainu are strongly reminiscent of the ancient 
European long heads ol the Aurignacian or Combe-Capelle type, in 
their rather heavy brow-ridges, depressed nasal roots, somewhat broad 
nasal apertures, and rather short faces. .Apart from their head form, the 
soft parts of the .Ainu face and their hairiness make them resemble .Al¬ 
pine types more closely than contemporary .Mediterranean types. For 
this reason certain students are inclined to regard them as prototypes ol 
the Alpine subrace. Their head form is, of course, distinct from the 
.Alpine brachycephaly, although a considerable number of Ainu indi¬ 
viduals are rnesotephalic rather than frankly long-headed. 

The Ainu are dirty but not disreputable, unkempt but kindly, 
hirsute but hannless. They worship the bear and literally kill him with 
kindness, organizing an annual festival in his honor, heaping encomiums 
upon him, and finally slaying and eating him with profuse apologies. 
They remind one of the Walrus and the Oysters. 

The Kellies, The Keltic subrace is apparently the result of a mutation 
or mutations in the basic, long-headed brunet stock that affect eye color, 
reducing it from brown to blue, gray, or pale mixed. The same genetic 
changes usually lighten skin color to pale white, or even ruddy, and 
sometimes modify hair color from black or dark brown to medium 
brown, red-brown or red. Not long ago the a.ss(x:iation of fairly dark hair 
with blue eyes in this type was considered to have resulted from inter- 
mi.\ture of a brunet White stock with the blond. Nordic subrace. This 
theory is now untenable, because tlie Harvard anthropometric suney 
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of Ireland, where the Keltic subrace is at present concentrated, clearly 
indicates that there ne^er could have been iiny such high proportion 
of blond Nordics in this area a$ would acconot for the ireinendoiis seg¬ 
ment of the population in which pure blue eyes or gray eyes are assticb 
ated with dark hair. In a scries of 9,521 adult Irish males, representing 
an adeciiiate geographicai sampling of the country, there were no less 
than 25.3 per cent helongiog to this Keltic subracc. and no more than 
5 per cent of them red headed. As a matter of fact, red hair in Ireland 
is not nearly so common as is generahy supposed (less than 5 per cent). 
On the other hand, 17 per cent of our Irish series has pure light eyes, 
and all but 5 per cent of these are blue. Light hair, ranging from light 
bioivn to golden blond, occurs in only about 15 per cent of these Irish 
as against 40 per cent of dark brown, 35 per cent of medium brown, and 
about 5 pcT cent of red brown. Minced eyes occur in tlie blonds and near- 
bbfids as often or oftener than in the brunets, I he commonest effect 
of crossing blond, blue eyed sloc ks with dark-haired, brown-eyed stocks 
is to produce types of intermediate pigmentation of both hair and eyes, 
with occasional segregation of pure blonds and pure brunets. Dark hair 
and blue eyes rarely result from such crossing, since some sort of broken 
linkage would have to occur, in all probability, to produce such a dis 
harmonic tombinatimn We must, then, regard tlie blue eyes oI die 
Keltic suhrace as the result of a mutation rather than a hybrklization 
phenomenon. The combination of dark hair and blue eyes is so un¬ 
common outsitle of the Britisli Isles and Normandy (the lormer strongs 
holds ol Keltic speech) that one is almost inclined to think that the muta¬ 
tion took place in northwestern Europe at a relatively recent time. 
There is little douin in my mind that the icrm Keltic, applied to this 
subraee, is a sad misnomer. It is true that the type is concentrated in 
Keltic areas, but the ambropotnetric evidence in Ireland strongly in 
dicales that the Keltic subrace was not the original earner of Keltn 
speech. Furthermore, it is today far poorer in Keltic speakers than other 
subracial types of Ireland, Kellie speech was introdueed, in 
ability, by Hrom-e Age invaders, not earlier than laOO to ISOO fi.e. 
The Keltic subrace probably came in the Neolithic period, as early as 
2200 or 2000 ft.c. They may have l>cen the builders of the Mc^liihn 
monument^great, rough stone tombs and other structures. It is com¬ 
monly assumed that these Neolithic immigrants came by sea. from Spam 
or the western Mediterranean. 

In a series of 9,168 United States males, the Keltic subrace constituted 
about 8.5 per cent, ranking Fifth among the subracial types established 
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by sorting criteria. The Keltic type is strongly represented among the 
native born of native parentage, and, among the native born of foreign 
parentage and the foreign bom, seems to have been derived primarily 
from Irish stock, but also from Scotch. Welsh, English, and Scandi¬ 
navians. 

The Red-hlooded Xordics. No one knows when the peace of pre¬ 
historic Europe was first shattered by the irruptions of raw-boned 
ruflians from the North. The prehistoric distribution of the tall, fair¬ 
haired. blue-eyed, ruddy-skinned, and long-headed Nordic subrace is 
much more of a mystery than that of the Mediterraneans. The physical 
differences that distinguish these two races are largely a matter of size 
and pigmentation. Stature—gross size—is a composite and extremely 
variable dimension. Pigmentation of hair, skin, and eyes cannot be 
determined from skeletal remains. Several times I have talked with 
visitors to the osteological collections of Harvard who were of the im¬ 
pression that the l3ones of a Negro are black, those of an Indian red, et 
cetera, just .as Huckleberry Einn thought that the vegetation and soil ol 
the various states were ol the several colors indicated on maps. The 
Inmes ol a stunted Nordic are indistinguishable from those ol an 
overgrown and muscular Mediterranean. I he .Ntirdic is supjjosed to 
have a longer and narrower lace, larger brow-ridges and a more sloping 
forehead, a longer, narrower, and higher nose, and a more lx)ldly jutting 
chin, but I do not believe that any physical anthro{xjlogist can with 
certainty distinguish the skeletal remains of the taller individuals of the 
subrace ol Mediterraneans Iroin tluise ol a Nordic. He has to rely u|)on 
his imprc*ssion ol a brutal masculinity ol Irony structure in the one 
race in contrast to a somewhat effeminate symmetry of the other. 

The sorting scheme for selecting the .Nordic subrace h.is been some¬ 
what liberalized in the alnne outline (p. .'>78) in comparison with the 
strict criteria I have employed in technical sortings of large samples ol 
the populations of the Ignited States and Ireland. This previous method 
insisted ujxrn pure golden or ash blond hair and pure gray or pure blue 
eyes as prerequisites for admission to the subrace. Individuals with 
light eyes and golden brown or very light brown hair, or with light 
mixed eyes and light hair were relegated to a predominantly .Nordic 
type, presumably tainted with some slight brunet admixture. In the 
present scheme, both classes are combined in criteria for selecting 
Nordics. The first reason lor this letting down of the pigment bars is 
that the purely blond long-heads are numerically so lew. even in coun¬ 
tries supposed to be basically Nordic in their population, that I doubt 
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that there arc enough of them to dignify as a siibracial type anywhere 
outside of Sweden and Norway , and perhaps not even there. These simon- 
pure blond long heads in the United States constitute only 2.11 per cent 
of our large male series and in Ireland only 0.61 per cent. If we add in 
tlie near blond long heads, we have an additional 17.0 per cent of 
Nordics in the United States and 7.0 per cent more in Ireland. How- 
ever, the most im|)oriant consideration leading me to lump together the 
two categories is the finding that the sorting out of these pure light-eyed, 
blond long heads, in whatever scries, generally y ields a group that is 
decidedly below the mean age of all other racial types—usually a very 
young adult or a subadult group, even when, as in our samples, tfic 
entire series are supixjsed to be adults. This can mean only that young 
adult pure blonds actjuire some additional pigmentation of hair and eyes 
after maturity, so that most of them probably are transformed into near- 
blonds. Personal observation leads me to conclude that "fast blonds 
(whose hair and eyes do not darken) are very rare indeed. Thus, if we 
insist upon classify ing as pure Nordic only persons with purely blue or 
gray eyes and ash blond or golden hair, we do not indeed empty out 
the Nordic baby with the bath, but rather keep the baby and empty out 
his mother and father. 

Scandinavian anthro|)ologists. wlio have carried out extensive surveys 
of the populations of Sweden. Norway, and Denmark, recognize several 
Nordic subtypes. For our purpose's two are suHicient: (a) a nuMlcrately 
tall and rather slender type, very long-headed with somewhat gracile 
skeletal structure, flat temples, sloping forehead, weak brow-ridges: 
long, narrow, "horse face." with high thin nose, deep jaws: hair usually 
ash blond or light brown, skin pink, eyes light or light mixed: (b) a 
heavier-lmned. more rugged type, with tougher-textured skin, hair color 
more frerpieiuly golden or golden brown than ash. eye's oftener ixile 
mixed than pure blue: head more mes(Kephalic. Iiroader, less sloping 
forehead: coarser nose, more prominent malars and jaw anglw (Tronder 
type). Coon regards the more delicate, classic, ash blond Nordic type 
as of Iron .Age origin, and the rugged, golden blond type as a lilenil 
of ethnically older elements—Upper Palaeolithic. .Mestdithic. and 

Neolithic.*^ .... .. % 

The range of subty f)es wiiliin the much touted Nonlic race and 

the variable extent to which depigmeniaiion of hair. skin, and eyes is 
seen within these subtypes lead to the suggestion that it is little more 
tlian a congeries of more or less long-headed stocks of all of the known 

•« Coon. op. cit., pp. SIft-S19. 
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White varieties, bound together by a common blondism, the result, 
no doubt, of multiple mutations. The mutations that tend to produce 
partial depigmentation of skin, hair, and eyes, are probably recessive 
and almost certainly subject to contra-selection in any environment 
where the actinic rays of the sun are strong and where, consajiiently. 
melanin is necessary in the skin and the eyes for protection of the 
underlying tissues. However, the Baltic seems the place, par excellence, 
w’here selection may not discriminate against depigmentation—where, 
indeed, it may even confer an advantage in the struggle for survival.** 

The Scandinavians and Germans are inclined to favor the view that 
the Nordic race differentiated around the Baltic, its center of distribution 
from early historic times. Otliers bring it in from the ample expanses 
of the Asiatic steppes. Influenced seemingly by the idea that the Nordics 
have always been a sporting race and fond of horses, some anthro 
pologists have attempted to identify them with the hunters of the 
.Aurignacian and Solutrian pericxls of the Upper Palaeolithic age. There 
seems to exist here a certain confusion of identity between peoples who 
are fond of horse flesh for eating and those who are addicted to the riding 
of horses. Because a Palaeolithic stock butchered horses for culinary 
purposes, it does not follow that this gastronomic interest was transmuted 
in their descendants into a sporting devotion to the noble et{uine as a 
beast of burden. Nor does it seem judicious to identify the Russian 
stepp>e-dwellers of the Neolithic pericxi as descendants of the Soluiriaiis 
merely l>ccause lx)th groups were long-headed, and one ale horses and 
the other rode them. One might as well insist that the British are de¬ 
scended from the Bronze .Age Cretans because the latter bailed bulls and 
the former like roast beef. 

The famous Swedish anifiropologist, Retzius, maintains that the in¬ 
habitants of Scandinavia have been predominantly Nordic from Meso¬ 
lithic limes down to present, that the first settlers after the retreat of the 
ice sheet were blond Nordics. 

rhe elaborate reconstructions of ’’Nordic” movements during pre¬ 
historic and protohistoric times, fabricated by European archaeologists, 
physical anthropologists, and even by philologists, have less of history 
than of fiction in their com|x>sition. If a Nordic is virtually any kind of 
a blond or near-blond dolichocephal or mescx:ephal of generally White 
racial antecedents, it becomes impossible to identify skeleuil material 

M A malicious penon might tlermc a Nordic as a dolichocephalic partial albino. prcser%'c<l 
from the ordinar>’ climinatory action of natural selection by the fog and feeble sunlight of 
the Baltic environment 
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as Nordic unless there are supporting evidences of the blondness of its 
owners in life. The first physical evidence of blondness in Scandinavia 
is furnished by ceruin Danish Bronze Age burials made in oak coffins. 
The tannic acid in the wood seems to have preserved the skins and 
textiles in which the InKlies were clothed, and also the hair. Several of 
these are burials of individuals who had blond hair. The Bronze Age in 
Scandinavia certainly did not begin before 1800 b.c. and did not end 
before 750 b.c. If one could be certain that mummification and the 
chemical processes involved in the decay of bo<ly tissues and in the 
preservation of hair by tannic acid or other agencies have no bleaching 
effect ujjon hair, this evidence would be incontrovertible. 1 have seen 
numerous instances of hair naturally preserved in burials when all of the 
other soft parts have disappeared and when even the bones and the teeth 
are nearly gone. Certain soil conditions, particularly clay soils that hold 
the water, seem to promote this presersation of hair together s\ith an 
acceleration of decay of the skeletal parts usually more lasting. In such 
cases, there is no usual bleaching of the hair, as far as can l>c observed. 
Black hair and dark brown hair are common enough. In the case of 
natural mummification or dessication and also in artificial mumnnlica- 
lion, no general bleaching effect is observable, although reddish tints, 
probably present in life, may be seen in some Peruvian and south- 
western United States mummy hair. Therefore, on the whole. 1 am 
inclined to accept as evidence of blondness hair preserved in ancient 

burials. 

However, an cn casional Bronze Age blond mummy is a slim basis for 
sweeping generalizations concerning the Nordic occu|xition of Scandi¬ 
navia from the end of glacial times onward. .Mutations, or whatever 
may be the cause of blondness, may conceivably effect a partial depig- 
mentation in sUKks that arc not dolichocephalic and leptorrhine and 
have no close relationship to putative Nordics. Blondness in the Baltic 
area is even more pronounced among Finns and other peoples of brachy- 
cephalic head-form than among the long heads. 

Invasions of Egypt by blond Libyans are reported on Egyptian monu¬ 
ments of the XVIllth Dynasty (1.580-I.S46 b.c.). The Libyan warriors 
terrorized the Egyptians even in the Xlth and Xllth Dynasties (2400 
B c to *^000 B c.). The Guanches of the Canary' Islands included a long- 
leaded' blond element, attested by historical records and by blond hair 
in nuimmies. Many of their mixed descendants of today are near-blonds 
Blondness occurs sporadically among Berber tribes of North .Africa 
totlay. especiallv in the Moroccan Rif. but also in -Vlgeria. .Ml competent 
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students of the peoples of this area agree that this Berber blondness is 
ancient and indigenous and not the result of the \'andal invasion 
(a.d. 428-538), although it is wholly possible that these northern bar¬ 
barians may have reinforced whatever of light hair and eyes already 
existed in Africa Minor. There can be little doubt that the partial de¬ 
pigmentation of the ancient Bcrl>ers operated upon a generally Mediter¬ 
ranean stock containing strains similar to, or identical with, those from 
which the classical Nordics developed. However, apart from the late and 
unimportant X'andals, there is no evidence whatsoever that the Scandi¬ 
navian. Germanic, or Baltic blonds had any historic or prehistoric con¬ 
nection with Guanches. Libyans, or modern Berber blondness. In the 
tcnninoIog>' of the cultural anthropologists, North African blondness 
may well have been an “independent invention" rather than the result 
of “diffusion." 

The evidence of the existence of cKcasionally blond individuals among 
the Homeric and Classical Greeks is sufficiently clear and has been dis¬ 
cussed ad nauseam. It certainly does not justify inflation into pseudo 
histories of compiering "Nordic” tribes invading the Greek peninsula 
in the Bron/e .Age and introducing .Aryan languages, nor even such 
modifications as supposed incursions of brunet .Alpine hoi fwlloi under 
the leadership of long-headed blond heroes or demigods. 

The eastward extension of the .Nordic subrace in ancient prehistoric 
times is probable. According to Haddon,** the Chinese annals tell of red- 
haireti, blue-eyed tribes in central .Asia, of which the Wusuns were one. 
Dixon believes that thissubraceat a very early period had spread through 
most of the northern lowlands of .Asia and had forced its way across the 
eastern plateaus to farther India and the eastern coast. He is of the 
opinion that one branch came through Dzungaria into China and .Man¬ 
churia and |)assed by way of Korea into Japan. .Another branch, accord¬ 
ing to this writer, followed down the great rivers and mountain ranges 
which spread fanwise from riiibet, thus |>enetrating into farther India 
and ultimately into Indonesia. .According to Dixon, the effects of this 
thrust may still be seen today in parts of the Irorderlands, where indi¬ 
viduals of F.uro|>ean features, with light hair and eyes and rosy cheeks 
are sometimes found." 

(iuha describes a long-headed strain, with long face, narrow nose, 
rosy skin, lightish or gray blue eyes, chestnut hair and tall stature, among 

•• Haddon. Itacrs of Man and Their Pisttibution, p. 49. 

Dixon. The Racial History of Man. pp. 215-244. 
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the northwestern Himalayan tribes of today.” In the prehistoric Chal- 
colithic (transition from stone to copfier) remains from Mohenjo-daro. 
in the Indus Valley, Guha recognizes a large-headed, dolichocephalic, 
narrow-nosed type which he tentatively identities with theconiem|x)rary 
northwestern Himalayan blonds. It was a minor cranial element associ¬ 
ated with another long-faced, dolichocephalic type, which he identilies 
as Mediterranean. Guha thinks that these types occupied northwestern 
India from the beginning of the fourth millennium b.c., but he also states 
that this large-headed strain found at Mohenjo-daro probably forms one 
of the constituents of the race “whose advent in India appears to syn¬ 
chronize with the ‘.Aryan’ invasion.” 

.Alx)ut 1500 B.C., .Aryan languages arc thought to have been introduced 
into northwestern India, perhaps from .Afghanistan. Some students 
think that they were brought by blonds—“Nordics — partly because of 
the fair-complected element in this part of India and partly iMxause ol 
a prior conviction that Nordics were the priiui|>al, il not original, 
carriers of .Aryan or Indo-Euro|>ean languages. .Most ol the (ierinan and 
British anthropologists credit Nordics with the honor ol being the 
original “.Aryans,” although it is no longer fashionable to talk al)out an 
“Aryan race.” 1 know of no sound Ixxly of evidence archaeological, 
historical, linguistic, craniological, or anthropometric that sup|x>rts the 
hypothesis that Nordics had any more to do with the origin and pre 
historic diffusion of .Aryan languages than had .Alpines, or Dinarics, or 
even the subrace that I have called Keltic. .Alxjut all that we know is 
that the predominantly Mediterranean types of peoples on the .African 
shore of the .Mediterranean and on the Palestinian-Syrian shore, the 
probably .Arnicnoid inhabitants of .Asia Minor, and all of the Neolitfiii 
and earlier occupiers of the European areas bordering on the .Mediter¬ 
ranean and in its islands certainly did not speak .Aryan (Indo-European. 
Indo-Germanic) languages. These languages were introduced from cen¬ 
tral Europe into Greece, Italy, and .Asia Minor in the Bron/c Age, prof) 
ably about 1800 b.c. from central Europe by invaders of probably mixed 
White subracial composition. Presumably, the Gennanic branch ol 
Indo-European linguistic family was concentrated in Scandinavia and 
North Germany at least as early as 1000 b.c., whereas the now almost 
extinct Keltic languages were first concentrated somevWiere in central 
Europe. The latter were carried west of the Rhine and into the British 
Isles in two waves, the first speaking Q dialects, which surv ive in Gaelic 


•• Cuba. Crnsus of India, 1931. Ixii, Ix». 
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in Ireland, the Isle of Man. and Scotland, and the second sp>eaking P 
dialects, still extant in Wales and Brittany and recently extinct in Corn¬ 
wall. The Gaels reached the British Isles at the beginning of the Bron/c 
Age in all probability (alx)ut 1800 b.c.), and the Brythons (the 
P-speak.ers) in the Iron .Age, probably not before 700 b.c. to 600 b.c. 
The Bronze .Age invaders of Britain were tall round-heads, certainly 
not Nordics, and the Iron .Age Kelts were ecjually non-Nordic, if we can 
judge of them by their descendants in Wales and Cornwall (mostly 
.Mediterranean) and in Brittany (predominantly Alpine). In Caesar’s 
lime, the Gauls spoke P Keltic also, and they seem to have been a mixture 
of While racial subtypes, including Nordic. Not even the Belgae, a 
Germanic-speaking people who crossed the Channel and settled in Kent 
in 100 B.C., were purely Nordic in physical features, although they seem 
to have been fairer than most of the Ciauls. The movements of peoples 
into southern and western Europe bringing with them Aryan lan¬ 
guages can be plausibly attributed to no single White subrace, but 
rather to a mixture of elements of all of them, with the f)ossible excep¬ 
tion of the Classic type of .Mediterranean, the Upper Palaeolithic type* 
and the .Amienoid subrace. These arc more likely to have had Aryan 
languages imposed upon them than to have carried them. 

These movements of subracially mixed peoples were only the prelude 
of a larger exodus of pure or nearly pure Nordics from the Baltic area. 
Forerunners of this advance were the Teutons and the Cimbri who 
fought their way from the north of Denmark into the Danube valley, 
turned west and ravaged Gaul, and finally were destroyed in Italy by 
.Marius in 101 b.c. The strength of the Roman Empire kept the Nordic 
hordes at bay until the beginning of the third century a.d. Then the 
Goths, the Vandals, and other Teutonic peoples forced their way into 
the Balkan peninsula and adjacent areas. The Vandals in the fifth cen¬ 
tury turned westward, passed through Gaul and Spain, and formed a 
short-lived kingdom in West Africa. The .Alcmanni and the Bavarians 
pushed southward to the .Alps. The V^isigoihs conquered Rome in 410 
A.D. and then proceeded into the south of France and Spain and es¬ 
tablished a kingdom that lasted until the l)eginning of the eighth cen¬ 
tury. .Meanwhile, by the end of the fifth century, the Franks had taken 
possession of almost the whole of (iaul. .As early as the third century a.d., 
the Teutonic peoples began to invade Normandy and Britain. First 
came the Angles. Saxons, and Jules, and after them the Danes and the 
Norsemen. These movements continued well into the ninth century, cul¬ 
minating in the conquest of Britain by the Normans, a people by this 
lime of mixed types with Nordic blood predominant. 
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Evidently Nordic blood, during the first ten centuries of the Christian 
era. was diffused throughout Europe, and its traces may still be seen in 
many places remote from the Baltic Sea. The discovery of the New World 
and the period of colonial expansion contributed greatly to the draining 
of the Nordic reserve in Europe. 

It is hardly surprising that German. Scandinavian, and British an¬ 
thropologists, like other gentlemen, “prefer blonds." But it is un¬ 
fortunate that all of the long-head adventurers of histors’ and prehistory 
are rashly identified as “Nordics” on the basis only of a purely sup¬ 
positional bleaching. Not all of the heroic virtues arc automatically cre¬ 
ated by the deleterious mutations that are responsible for depigmenta¬ 
tion. 

The Stodgy Alpines. Brachycephaly is curiously uncommon in vei7 
archaic or palaeoanthropic tyjKrs in spite of the tact that the anthropoid 
apes, with the single exception of the mountain variety of gorilla, arc 
round-headed. It is true that Keith reconstructs the Pilidown skull as 
brachycephalic, or nearly so, and it is (piite possible that some of the 
Krapina Neanderthaloids were relatively broad-skulled. .Most of the 
early examples of Homo sapiens found in Upper Pleistocene dejxisits 
are dolichocephalic, but brachycephals do appear at Solutr^ in France, 
at .Alfalou in .41geria. and elsewhere. In postglacial times, during the 
Mesolithic period, coarse-boned round-heads are not uncommon in 
Europe. In genetic terms, brachycephaly is commonly explained as the 
result of repcatc*d mutations, probably involving multiple factors con¬ 
trolling head shape, perhaps by determining the respective growth rates 
of head length and head breadth. Factors repressive of increase in head 
length and encouraging head breadth might bring about an apparent 
dominance of the broad, short heads Foetalization, or the retention of 
infantile features in adult life, is another favorite explanation of brachy¬ 
cephaly. possibly involving a shift in the endocrine balance toward a 
hypothyroid condition. Marett, for example, would invoke iodine de¬ 
ficiency as a predisfHising or causal factor, operating tlirough the duct¬ 
less glands.** 

Weidenreich stresses the reduction of massiveness and the breakdown 
of sup|X)rting structures of the skull—frontal and (xcipital torus, sagit¬ 
tal crest, et cetera—in the evolution of Homo sapiens from palaeo¬ 
anthropic types of man.** The principal theme of Coon's findings in 
his very detailed study of European races is the survival to modern times 
of massive-skullcd. Upper Palaeolithic types in refuge areas and the 

•• Marett, op. at., and pauim. 

•» Weidenreich. Sinanthropus, pp. 169-176. 
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derivation of smaller and lighter cranial types From these rugged and 
pondci'ou$ preciiTiors. Thus he lays great emphasis upon the brachy- 
cephals of Alfalou in Algeria, the Mesolithic skulls of Ofiiet and of the 
so-called Borreby type—a tall, heavy-boned, brachycephalic type com¬ 
mon in Denmark, Belgium, and the northern St:andinavian area in Mesa- 
lithk t tines- 

There is no valid objectiont in my opinion, to the derivation of mod^ 
ern, Hgliier-skulled brachycephals, such as Alpines, from ponderous 
Upper Palaeolithic precursors, but it is hard to see why motlcrn e?tamples 
of massive roumldieads should be considered pure line Palaeolithic 
survivors of different racial antecedents From the smaller and more deli¬ 
cate brachycephals by tv lion i they are, in most cases, siirrounded. There 
are in every stock individual constitutional and familial variations in 
size and robustness and general Ixidy build. These we shall discuss in a 
later section (pp. 677-57ti). Naturally, the more pmtlerous* muscular, 
and heavier-boned individuals of the Alpine race more closely resemble 
their rugged Palaeolithic precursors. It may be desirable to recognire 
a more massive, Rorreby morphological subtype occurring within the 
brunet Alpine and East Baltic brackycephalie subraces, but to accord 
such a subtype separate stibracial or racial classification would, it seems 
to me, postulate an isolation of very old racial strains and a perpetuation 
of pure lines that is improbable in any part of modern Europe. It is, 
however, perfectly possitile that out-of-the-way jilaces ha\'e jitjpiilalions 
today that have been less subjected to iniermixture and less affected by 
physiological and nutrittonal factors that make for type modernization 
than have the populations of more central areas* So, it is conceivable 
that some, at least, of the Rorreby massive round-heads carry more un¬ 
modified Palaeolithic genes than do ordinary rugged Alpines or East 
Rahics. 

We used to aiirihute some of these very^ tall, raw-boned brachycephalic 
types to interbreeding between Nordics and Alpines or betiveen Alpines 
and uiassive dolichocepbals ol the Upper Palaeolithic (Combe-Capelle 
—Galley Hill or Briinn types). 1 have no doubt that many have origi- 
nateti in exactly tins way and osve their increased size and ruggedness, in 
some measure, to heterosis or hybrid vigor. Actually, in a tvorld of men 
u-ho have been migratory and proruiscuous for scores of thousands of 
years, the origin of new types tlirougfi hybridi/ation and the duplication 
of ancient prototypes by fresh recombinations of the .same strains that 
tverc present and undifferenEiaied in fossil men is a much more likely 
phenomenon than pure line, unnu-Klilied survival of ancient forms. 
Atavism occurs through chance recombination of orids and ends of us- 
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ually rec(!sSiivc genes that have been covered up in dlfJereiuialed luodeiii 
sttKks. 

h used to be ttte tashion to tonsider the roiind-headed Alpines as 
immigrants into Europe from some vast reservoir of their type, posim 
bled Lo exist on the rvestem slopes of the central Asiatic Plaieaii. II 
snch a reservoir ever existed, it nuist have been completely cniptieti. 
because there is no considerable hody ol Alpine type S^^hites in llmi area 
today. Alj>ine 5 in the Middle East ate rarer by far than they are in 
Europe* although there is ample evidence that they have been invoh ed 
in the interbreeding that has produced the secondary Armenoid stiii- 
race. It now seems probable that the tremendous iiurease ol tEie Alpine 
type in Europe during historic times has been more a matter of selec- 
tional advantage and superior survival tjualltics of the type than of 
reinlorcemeiu through constant streams of immigration* Round- 
heads of obviotisly Alpine afTmities arc found in the Epi|xalaeo]ithit 
or Mesolithic burials in the caves at Ofnet, Wiirtembuig, South 
Germany, and in ilie shell heaps of Mugem on the Tagns river in l*ortu- 
gal* In the course of the xVeoliihic period* these globular-headed pct»- 
ples with broad laces and short sturdy bodies established themselves in 
many places in Europe* as far west as brittany. in central France^, and 
particularly in the Alpine highlands and in the Balkan peninsula. Fhey 
arc also found ai tliis early period in Denmark and in \arioiis areas of 
central and southeastern Europe, but not usually as the predominant 
element in the jjopulation. We have reason to think that the spread ol 
Bronze Age cuUnre up the Daiiubian valley and then to northern and 
western Europe was in considerable measure due to the industnal and 
commercial aciivitv of this race, but uiiEortunalely we are iiere faced by 
an almost msurii.oumafik obstacle. Cremation began in Europe at some 
time during the Neolithic period and became more and more pupniar 
throughout the early metal ages until, at the end of the Bronze Age, it 
had grown to be the principal method of dis|>osing of the remains o! 
the dead* Nothing is more detestable to the physical anthropologist 
than this wretched habit of cremating the dead* It involves not only a 
prodigal waste of costly fuel and excellent fertilizer* but also the com¬ 
plete destruction of physical histork^l data. On the otfier hand, the 
custom of embalming arui mmniniruaiion is most praiseworthy and 
highly to be recommended* When bodies are reduced to ashes or to a 
heap ol ealcined bones, it is impossible for the anthropologists to de^ 
termine anything as to their original head form or other metrtc char, 
acters. Brachycephals and skulls of mixed head form secmi to precede 
and to fringe the areas in whit li cremation was most prevalent in Europe 
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in the Bronze and Early Iron Ages. .And these are, in general, precisely 
the areas in which the brachycephalic .Alpine subracc is most strongly 
established today. Therefore, it is a justifiable inference that the spread 
of .Alpines in Europe has been to a considerable extent conterminous 
with and masked by their habit, not invariable, but frequent, of burning 
their dead. 

Throughout the Early Iron .Ages and during the Roman period, cre¬ 
mation continued to prevail in so many areas of Europe as to obscure 
the racial constitution of many of the populations. This habit of cre¬ 
mation was not confined to .Alpines; it was also taken up and practiced 
by Nordics and other peoples. Nevertheless, the skeletal material avail¬ 
able for examination seems to indicate that dolichocephaly prevailed in 
present day Alpine strongholds, notably Czecho-Slovakia and Austria- 
Hungary, in Poland and Russia, until the ninth or tenth century a.d. 
The first historical Slavic burials, dating not earlier than 900 a.d., are 
predominantly those of long-headed persons, although today the Slavs 
are, generally speaking, brachycephalic in head form. The overwhelm¬ 
ing numerical superiority of round-headed types in central and eastern 
Europe today and their increasing prevalence in western and north¬ 
western Europe are partially explicable in the light of the historic in¬ 
vasions from the east. The first of the historical invasions from .Asia was 
that of the Huns, who appeared in the latter part of the fourth century 
A.D. and formed a powerful kingdom in central Europe under .Attila. 
But their disruption came alK>ut as a result of their defeat at Chalons 
in ‘151 and Attila’s death in 453 a.d. These Huns could not have rein¬ 
forced the .Alpine race in Europe because it is now certain that they were 
dolichocephalic .Mongoloid in racial type. In the sixth century a.d., 
another wave of Asiatic invaders, the .Avars, brachy Mongoloids, swept 
into Europe, driving before them the Bulgars. the Slavs, and others. 
They reached the lower Danube and were given land there by Justinian. 
In 562 A.D., they fought the Franks on the Elbe, and later they combined 
with the Ijongobardi and crushed the Gepidae. The latter moved into 
Italy, leaving the Avars the masters of the greater part of the Danube 
valley. loiter, with the Slavs, the .Avars reached Hungary and overran 
the Balkan Peninsula. They were finally crushed in 796 a.d. by Pippin 1 
of Italy. In 635 a.d., the Bulgars, another .Asiatic group from the South 
Russian steppes, revolted from the Avars and cntertxi the Balkan penin¬ 
sula. The Hunagars came from the Urals to the Volga in 5.50 a.d. and 
reached the Danube about 886 a.d. With the .Magyars and other Turk¬ 
ish tribes, they founded the kingdom of Hungary, which absorbed the 
remnants of the Hun and Avar empires of the fifth and sixth centuries. 
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h seems necessary' to suppose t]iat these successive u'aves oF Asiatics set^ 
tlin^ ill F-iiTope niusi have been responsible in large measute For the 
brachycephalLi'ation of the moelci'n population of ceiural and eastern 
Europe, k is hardly possilile that the physical iy[ie of all of these .^siatip 
could have been purely Mongoloid or ivc shouhl have a moic Mongoloid 
population today in the areas of their settlement. Of courscT Mongoloid 
features are very toiimion in these regions, Ihu the Alpine ty|X‘ predomi¬ 
nates, and Alpine pliysical reaiurcs dilTer in many im|Mrtam res|)etts 
from those of Mongoloids. 

There is, houever, another possilile explanation. In crosses of pcrsjms 
of dolidttHXphalic head form with braehycephals, the ofTspi lug are more 
likely to be mesocephalie or hrachycephals than long headefl. In other 
svords, in a Mendelian sense, brachyeephaly seems domiuam over dolich^ 
cephaly. In a general way, this oliservation is well supported, but it is 
hardly probable that all Alpine racial features would similarly dominate 
over the distinctive features of other races. Many European subracual 
types are obviously the results of an intermixture of Alpines with Nordics 
or Mediterraneans, elements being blended in different proportions 
and with distinct results in several subtypes. But most of these mixed 
Alpine types are quite obviously mixed and present a melange of .Alpine 
and other racial features. 

If brachyeephaly itnolves multiple, cumulative genetic factors, n itli 
dominance of those making for short, broad heads, the amount of pheno¬ 
typic or visible brachyeephaly might be increased considerably tn the 
population, but certainly not to the extent of working a complete trans¬ 
formation from long-headedness to round headedness In a few centuries 
in the absence of sekctional lorces operating to favor the latter. Domi¬ 
nance <loes not in itself increase the proportions in the population of 
a dominant gene. 

It therefore seems clear that the gradual increase in braeltycephaly 
noted froin Upper Palaeolithic tiroes to 900 a.d.— a space of at least 
20 000 seats—iiiiglu be accountable on the basis of dominance, selec 
tional advantage, and the creation of ro.md-headed types front long-lteads 
in the interbreeding of \Miite subraces. All of these factors pot together 
seem insiifficiem to account For the tremendous swing to round- 
headedness in central and eastern Europe supposed to have taken p ace 
in the last ten centuries. To explain this, tve must invoke additional re¬ 
inforcements to the round-headed population in the way of migmnts 
from .Asia, C,andela lias made it clear enough that the historical in 
vasions of Mongoloids must have brought to eastern and Central Europe 
most of the high proportion of fl blood group Found there today (ct. 
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p. 547). However, not all of the Asiatic invasions brought in immigrants 
of purely Mongoloid types. Coon thinks that the Magyars were only 
partially Mongolized, though brachycephalic, and some of the Turks 
(the Tajiks, for example) are nearly purely Alpine.*^ 

Finally, there are two considerations that must be urged in connec¬ 
tion with this problem of modern brachycephalization of central and 
eastern Europe: (1) Survivals of dolichocephals and mesocephals in 
this area, as shown by Coon's comprehensive sursey of the existing ma¬ 
terials, are far commoner than was previously thought to be the case; 
(2) by no means all of the Eurojx?an brachycephals are Alpines; much 
of the increase in round-headedness may be due to infiltration of East 
Baltics, ninarics, .\imenoids. and partially Mongoloid elements. Thus 
the mystery seems to dissolve itself. 

The East Baltic Tow-heads. It is no longer possible to dismiss the 
great group of blond round-heads around the eastern Baltic as .Alpines 
with a dash of Mongoloid mixture who have acquired an illegitimate 
partial depigmentation of hair, skin, and eyes as a result of intermittent 
or continuous practice of the jus primae noctis or the droit du seigneur 
upon peasant women by noble Nordics. There are probably far more 
honest-to-God blonds among the eastern European round-heatb than 
could be scraped together in any Nordic census that would include 
Scandinavia, Germany, the British Isles, with the United States and 
C.anada thrown in for good measure. These round-heads are blond in 
titcir own right and not by the traditional rights of feudal lords over 
lower class brides. There never have been enough long-headed Nordics 
to confer existing East Baltic blondness upon millions of Finns. Poles. 
FAthonians. Lithuanians. Letts, and Russians by contributing recessive 
genes for pigmentation to a previously unadulterated brunet germ 
plasm. In any case, crosses of blonds with brunets appear to produce 
intermediates in pigmentation in the majority of cases, and more darks 
than lights. 

The origin of East Baltic blondness is certainly attributable to the 
same causes that have produced Nordic blondness, whatever those causes 
may be. If the mutations making for partial depigmentation are indeed 
recessive, some very powerful selectional agency must have operated to 
preserve and to multiply blonds in this region, of whatever head-form. 
The true East Baltic is not simply a bleached Alpine. The head is less 
globular and flatter behind, the face flatter and sc|uarer, the nose more 
often concave and turned up as to tip. and the chin more rounded and 
less prominent. There is a definite suggestion of the Mongoloid that is 

•• Coon, op. cit., pp. 2S5-254.656-658. 
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negated only in the convex upper integumental lip, the strongly bi¬ 
convex blue or gray eyes devoid of internal folds, the yellowish or creamy 
white and rather coarse skin, and the usually platinum, ash, or ash 
brown hair. It is this ash blond, round-headed type that is vulg;irly 
called “a square-head.” Perhaps it is most characteristically present in 
Finland, but it is common enough in Sweden. Norway, and Denmark. 
Sorted out with the strict prerequisites of ash or golden hair and pure 
blue or gray eyes, the Fast Baltic type is found in only X02 {xrr cent of 
American males and in but 1.29 per cent of Irish. However, here again 
the average age of groups so selected indicates that the rigid pigmenta¬ 
tion requirements result in selecting mostly subadults or young adults. 
Hair probably darkens somewhat after maturity in Fast Baltics as in 
.Nordics. Therefore the sorting retiuirements have to l>e lil>crali/ed to 
include ash-brown hair and light mixed eyes. These near-blonds of 
brachycephalic head form have usually been relegated to a Nordic .Al- 
pine residual mixed class in the Harvard sortings. Said class includes 
93 per cent of American males and 18.22 per cent of Irish. Probably 
all of the lighter individuals of this intermediately-pigmented sorting 
class should be assigned to the Fast Baltic subracc. 

We know practically nothing about the racial history of this type. 
Cranial material that belonged to it in the older burials has probably 
been attributed, for the most part, to the better known Alpine subracc. 
or to some other stock. .As a matter of fact, the few skulls that have been 
found in the north of Russia and around the Baltic, dating back to 
Neolithic times, are ol diverse types, mostly dolichocephalic or mes^^ 
cephalic. Fhe brachyccplials are said to have a Mongoloid apjrearance. 

F.ast Baltic physical types speak German in C;cnnany. Polish in 
Poland Baltic language in Lithuania and Fsthonia. Finnic in Finland 
and in parts of Russia, and other tongues elsewhere. The type is most 
plausibly connected with the Finno-Ugrian (non-Ary-an) group of 
languages, but who shall say what dialect the owner of a skul employed, 
especially when there are practically no skulls u,K,n which to base a 

decision? 


Coon. Rarrs of Europe, 

Europe ca»l ^ wilhoui except in the mo«l 

two »ubty|>es: Neo^Ojnuluan M logical characten that define them 
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The Ertterl^rishig Armcnoids. The opinion that the Armenoid race re¬ 
sulted from a stahlU7cd interbreed ijetween hook nosed Mediterraneans 
and bradtycephalie Alpines^ expressed in the earlier edition of this book, 
has ben conlirnied and darified by subsequent researches. Dr* Byron 
L.. Hughes has measured, observed, and most skillfully analyied a series 
of some 1,500 adult males of .A.nneniaii origm, which he has been able 
to resolve into component subracial ty|>es in addition to the well-known 
stabilized blend.” The elements that enter into the interbreed are; 
(1) Alpine, (2) Iranian Plateau, and/or hook-nosed Classic Mediter¬ 
ranean, (3) a minor amount of Nordic, variable in its presence. The 
.•Armenoid type is a mosaic of dominants svith some new' features thnit 
eiucrgc from ihi: blend. The great breadth of the head is .Ail pine; (he 
high sloping forehead with the especially high-rooted and salient nose 
with curved and depressed tip is either Classic Mediterranean or Iranian 
Plateau: the thickness of the tip is probably an Alpine derivative* Again, 
the frequently railiCT full and everted lips are Mediterranean* the heavy 
beard and body hair are Alpine or Iranian Plateau. The sugardoaf, or 
pointed head, in w'hkh the forehead slopes up to an apex almost at ilic 
back of the vault and the occiput drops away so steeply as to be nearly 
vertical, is proljably the result of disharmonic growth tendencies in tlie 
interbreed. However* in some cases the occipital flattening has been 
accentuated by artificial deformation. Babies are svvaddled or swathed in 
wrappings and are thus more or less immobilized on their backs in 
their cradles. Pressure upon the occiput, especially if ilie pillow is hard, 
is likely to cause Ibuening, particularly in those infants who are under- 
nourished or stilfer from some definite dcliciency disease sucfi as rickets* 
There is* so far as I know, comparatively little definite information as 
to the extent of these cradling habits among the peoples of Armenoid 
head form* nor are there available ample and precise details about tire 
cushioning of the head and other pertinent conditions* However, physical 
anihroi>ologi5is have long worried about diis possibility of arttftcial de¬ 
formation ill Armenoid heads* and their anxiety has not been alleviated 
by the knowledge that these extremely flat-hacked, pointed, Armenoid 
heads are by no means as common among the offspring of Armenoid 
type peoples in the United Slates as among tJiose fjorn in the Near F.asi. 

The beaky, busy Armenoids emerge from their Lev antine obscurity 
as soon as cities and civili/aiions arise. This subrace, characterized niljove 
all by its sugar-loaf head form and its convex nose with lleshy dejjrcssed 
lip and flaring wings, has its center of distribution in the Anatolian 

>* Piiysii-ai AnihrOftoiogy of .VcrJiVf Born Ar/tifniaru. 
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plateau of Asia. LiuVe is kiioivn of its origin or prehistoric beginnings. 

Su [ar as I am aii-are, no skulls of this i)pe have ever lieeii found m 
Palaeolithic deposits. li there were Armeiioids in tlie Old Stone .\ge, 1 
have no doubr rhat they monopoll/ed tlic trade in niamiiioth ivool and 
skin garments and tvere the principal dealers in nei'klaces of shells anti 

teeth* ► 1 I ♦ 

Further, pliysical anthro[iologisis havf not usually disiinguislR’d in 

their craniologieal sttiriies between .Armenoid sktills and other types oi 
brachycephals. The petuliarities oi the .Arnienoid skulls do not readily 
find metric expression nor are they clearly deserihed liy indices. .\ very 
high skull rising to an a) 3 ex at tlie crown, short and btttad and with ex¬ 
tremely long and curving nasal Itones associated with a long hue—these 
are the salient cranial features. I'or the early historic |)eiiod in the Near 
East, skeletal materials are as yet extremely scanty. It is not until we 
begin to set sculptural or pictorial rep lescn tat ions of .A.static5 on ancient 
monuniems that tve are enabled to recognize the presence of ilic ty)ie 
with certainty. .According to Sir .Artliiir Keith, the Sumerian crania oi 
the fourth niillennimn b.c. are not at all .Armcnoid fmt represent a ig, 
dolichocephalic type of skull tvhith must be assigned to what one may 
broadly call the Meditcri-anean snbrace. It is. nevertheless, apparent 
from a study of sculptured remains and other rcprc.seii tat tons of bu- 
meriatis of the foiirth and third millennium b.c, that the characteristic 
Armenoitl nose and head form were already well represented m that 
people The so-called "standard" of Ur. a panel ol mosaic m shell and 
lapis lartili, with lignres arranged in rotes and dating to.n. aboitt 
SiiOO E.C.. shows many Iniman figures representing the bunierian army. 
Nearly all of the 50 individuals represented on this placjue show the 
characteristic Armenoid prolile w-ith beaky nose merging ...to the ore- 
head slope. Most of the soldiers wear pointed, almost eonical helmets 
About one hall of the men are unhehneted prisoners. At least hve o 
these have pointe.i, flat-backed fteads. A statuette of a S.mu-ctan ruler o 
the early pan ol the third millennium '‘exeellently delineated th.s moa 
prominmit of nasal appendages and shows also the typical 
L slope of the tiasal bridge with that of the forehead. From these and 
other Lmerian monmnems. it is clear that the Armenoid type was 
represented among this ancient people long hefote the.r civ.htation 

h evaders,cair amicnoia 

B4C- I.. Hootlcy, The Sumt'i'ianj, p. 5l, (lE- 

flfl tbid.. p. fil.fiK- IT 
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was overcome by the Babylonians. An even more grotesquely Armenoid 
type (female) is represented in a stone statuette from the temple of 
Khafaje, Jemdet Nasar period (before 3000 b.c.) ” 

Similarly, an Indo Sumerian statue from Mohenjo^aro in the valley of 
the Indus, India, represents a bearded man with an Armenoid nose and 
a pointed head. This statue must go back to the second or third millen¬ 
nium B.c. Babylonian, .\ssyrian, and Hittite monuments clearly show 
the prevalence of these bearded Armenoids in .\natolia and Mesopotamia 
throughout historical antiquity. It seems altogether probable that the 
center of development of this subrace was in .Asia Minor. F'rom there it 
spread southward to Arabia and eastward at least as far as India. Writing 
is generally supposed to have originated from the conventionalization 
of pictographs having a magical or religious significance. It would, then, 
be the invention of holy men and priests. I should think it highly 
probable, however, that the necessity of keeping accounts drove inventive 
Armenoids to a reduction of holy to commercial writ at some very early 
p>eriod. It was of more inqxirtancc to individuals to reckon profit and 
loss in business than to record victories and defeats in war. .Again, prayers 
may well be rendered vocally, but promissory notes ought to be put in 
black and white. 

Because of the lack- of clear distinction in craniological studies be¬ 
tween Armenoid and .Alpine crania, considerable uncertainty prevails 
as to the prehistoric distribution of the .Armenoid race in F.uro|)e. .Ap¬ 
parently no great extension into Europe of this physical type in its 
purity occurred in prehistoric times, so far as can l>e judged from 
archaeological remains. It seems clear, nevertheless, that the oriental 
phase of the first Early Iron .Age, generally called the Hallstatt period in 
central Europe and dating from al)Out 700 to 500 b.c., witnessed a con¬ 
siderable diffusion of .Armenoids from .Asia Minor into the Balkan 
Peninsula, Greece, Italy, and probably other areas adjacent to .-Vsia 
Minor. The Etruscans almost certainly came from .-Vsia Minor and 
settled in Italy about the eighth century b.c. .And there is reason for be¬ 
lieving that they were in some degree .Armenoid. 

The Indomiiable Dinarics. In Yugo-Slavia and .Albania, the composite 
subrace known as Dinaric is the result of interbreeding of primary sub¬ 
races. most of which are involved in the production of the .Armenoids. 
The high, peaked head with flattened occiput, the long face with ex¬ 
tremely prominent and usually convex nose are Dinaric as well as 
Armenoid characters. Unpublished studies of the Montenegrins by 
Figured in The Illustrated London Sews, Sepi. 26. 1936. p. 524, Fig*. 4, 5. 
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Robert W. Ehrich and partially published analyses of the Albanians by 
Coon reveal the original subracial components of the blend.** There 
are the basic brunet, round-headed .Alpine, one or more types of brunet, 
long-headed Mediterraneans, and, in addition, a considerably stronger 
Nordic element than usually occurs in .Armcnoids. Coon regards the 
most important Mediterranean element involved as the so-called Cpper 
Palaeolithic (.Atlanto-Mediterranean type), which has a massive heac 
and is particularly to the fore in those parts of Montenegro where 
Dinaric stature is at its maximum and the average of 177 cm. surpasses 
all other European means. C.oon. however, is of the opinion that the 
convex and salient Dinaric nose comes about as a result of the shortening 
of the head *• in blends of this type, and he further holds that the 
principle of Dinaricization* has operated in various stocks within the 
White race’s area of occupation, so that a group of Dinarics in one 
place has no necessar>' historical connection with a similar group dse- 
where. 1 agree that a Dinaric-like blend has uken place in several differ¬ 
ent parts of the European area, more or less independently, but I do 
not consider that the Dinaric nasal convexity is of independent and mul¬ 
tiple origin. This nasal convexity, in my opinion, goes back ultimate y 
in every case to one of two Middle Eastern Mediterranean morphea- 
logical types: the Iranian Plateau and the Classic Mc-diterranean with 
the hooked nose (which probably derived its nasality in turn from the 
Iranian Plateau type). In the Dinaric subrace, which is concentrated 
among the Montenegrins. B<»nians. northern Albanians. Serbs. Croats, 
and Austrians of the Tyrol region, the hooked nose element in the 
morphological mosaic is probably a straight .Armenoid derivative. 

In addition to the Iron .Age invaders of this type into the Balkan area, 
there have been considerable historical reinforcements of Armcnoids. 
notably by Turks. This people, coming from Turkwtan. cr^d the 
Euphrates in 1063 a.d. and in 1081 occupied ^la ^ 

turies later, the Ottoman Turks began to establish themselves in the 
Balkan peninsula, occupying Macedonia in 1372 

1453 Hungary was under their domination from 1552 to 1687. I here 
Ln hard^ any question of an original evolution of O.nar.c or 
Armenoid^ypes of nose in the Balkan peninsula svhen sve knmv that the 
Armenoid ty^T has been plentifully diffused into the area. The classic 
Dinarics of the region show a rehnement of Artneno.d 
line. p. 579) probably due to attenuation of Armenoid characters by 
* • 


M Coon, op. dl., pp. 587-€<M. 

•• Ibid., cxpUnaiion of Plate 55. 
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Stronger admixture with Nordic and with the massive, tall Upper Palae¬ 
olithic (Atlanio-Mediterranean) types. Dinarics show a much greater 
range of pigmentation than do most Armenoids. although out-and-out 
blonds are found occasionally among persons of purely Armenian an¬ 
cestry.*®® 

In the Bronze Age, or just before the introduction of bronze, Britain 
was invaded by tall, massive round-heads who seem to have come from 
about the same area near the mouth of the Rhine and northwestern 
Germany from which the later Anglo-Saxons sailed. Probably other 
brachycephals came to England later during this period, but the cus¬ 
tom of cremation obscures their racial affinities. British anthropologists 
have long recognized a contemporary E'nglish and Scottish type as prob¬ 
ably surviving from these Bronze .Age invaders or as an effect of recom¬ 
bination of the same subracial elements. The type in question is known 
as the Bronze Age, Beaker, or John Bull type. It is tall, heavy-l>oned, 
weighty and, in middle and advanced years, obese. The skin is usually 
florid or "beefy,*’ the eyes blue or light mixed, the hair brown with 
reddish mixture. Sometimes, however, and especially in Shetland, and 
in parts of North England, and Scotland, and Ireland, the hair and skin 
are dark. The head is massive, brachycephalic and sometimes rather 
flattened behind, but more often globular. If the high, pointed 
.Armenoid-Dinaric brachycephaly exists in this type, it is uncommon. 
Brow-ridges arc heavy, malars prominent, and the face rather broad, but 
not short. The nose is usually long, wide, and convex—decidedly beaky. 
Beard and Ixxly hair are strongly developed. This well marked type is 
found among the yeomanry, the country s(|uires. and, according to Keith, 
among the businc^ and professional classes of Britain. It has ordinarily 
been considered an .Alpine-.Nordic cross, and it is clear enough that 
lx)th of these elements frerpiently enter into its composition. However, 
the nasal convexity and occasionally flattened occiput perhaps qualify 
the type more correctly as Dinaric. This is the opinion of Coon, who 
points out that the blend could not have been formed in situ in Britain 
because of the absence of any antecedent .Alpine type that is an essential 
ingredient. As a matter of fact, Coon thinks that the brachycephalic 
element in the John Bull type is closer to the ancient massive Borreby 
type than to the sup|>osedly reduced .Alpine derivative. 

If the Dinaric theory of British Bronze .Age origins is correct, the type 
harks back in resjKrct of its nasal convexity to some ultimately Middle 
or Near Eastern element, much adulterated and modified by admixture 
Coon, following Lclxrllrr, calU these Dinaric blonds *'Norics.’* 
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will) western European types. .\s a matter of fact, probably some of the 
so<alled Bronze .\se types are merely crosses of later Nordtc long-beaded 
blonds witb the pure .\lpines who certainly came into the British Isles 
wiili the later Bronze Age invasions and subsequently, in irieklcs. irom 

Brittany and other points across the Channel. ^ ^ 

In a series of 9.168 United States adult males of various national 
origins. 13.33 per cent were sorted out as of the Armenoid nimiric type, 
no distinction being made Iwtwcen the purely brunet .\rmenoid and tbe 
moderately dark to near-blond Dinaric. Very lew of these .\ntcrtcan 
Dinaric-.Xrmenoids are of Old .American stocks. Most of them are of 
recent Ettrotsean derivation: Polish .Austrian. Teutonic. I-remh C.ana- 
dian. Scotch, and Near Eastern. In Ireland, the Oinartc s..rting sel^ts 
18.56 per cent of 9.521 adult males, all native Imrn and of presumably 
Old Irish ancestry. However, these are all Dinarics and not .Armettott s. 
in the sense that they include no individtials with black hair or with 
pure brown eyes. Tbis Dinaric element is concentrated in vvest Ireland 
Ld may well represent, for the most part, survivors of the Bronze .Age 

invasions. 


COMPOSITE RACE 

(Prcdominanily While) 

1. AUSTRAI.IAS . . « X 

(Archaic White -I- Tasmanian + recent minor traclion ol .Melanesian Papuan) 

^ 1 Hair lonn: low wave, curly, deep wave, rarely siraighl 

2 t a color: usually dark brown with rerldish gold on.: somei.mes 
m^ium red brown or Hal brown: blondness and rulos.iy common m 

5 SHn color: chocolate, medium brown, light red bniwn. yellow brown. 

rarciv dark bruwn (on unexposed parts) . . , ^ ... 

4. Eye color; dark brown or medium brown, ryely light brown or black 

5. Cephalic index: usually under 80; average 72.9 

6. Nasal index: usually over 85: average 95^ 

7. Facial index: usually under 90: average 84.5 

s Rrsrd and bodv hair*, moderate to pronounced 

9 Head form: usually very narrow: receding foreheads with very large 
brow ridees and glabella: vault gable shaped 
10 Nose foiSl nasion deeply depressed: nasal root m«hum 

low; bridge very wide and medium height; up very thick; nostrils mar 

edlv oblique or transverse; alae flaring 

11. Facial protrusion (prognathism); medium to pronounced 

12. Chin prominence: usually negative or receding 
15, Stature: extremely variable: average 164.4 cm. 
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Morphological Types: 

1. Murrian (Southeastern) 

(Most nearly While) 

Characters; 

a. Hair form: 70.5 per cent low wave 

b. Skin color: on unexposed parts light red brown (S6.5 per cent), 
medium brown (25.9 per cent), chocolate brown (21.8 per cent)— 
lightest skinned 

c. Eye color: more commonly medium than dark brown 

d. Hair quantity: body and beard hair strongly developed; baldness 
common 

e. Head form; extremely large dimensions, with somewhat higher 
cephalic index than most .Australians 

(. Face form: more massive than in other Australians 

g. Nose form; longer, higher, than in other Australians; nasal index 
slightly lower 

h. Body build; broader shouldered, heavier, more lateral than in other 
Australians; calves well developed 

Distribution: Found in purest form in southeastern Australia, but 
present as basic though modified type in southern and eastern coastal 
areas as far north as Townsville. Queensland 

2. C^iqientarian (Melanesian-Papuan increment) 

Characters; 

a. Stature: tall, averaging 171 cm. 

b. B<xly build: linear, narrow hips and shoulders, short trunk (rela¬ 
tive sitting height averaging 49.8). long legs, meager Negroid calves 

c Skin color: dark (75.7 per cent chocolate browm, 7.3 per cent dark 
brown) 

d. Eye color: predominantly dark brown 

e. Hair quantity: beard medium to sparse, body hair medium to 
sparse, baldness rare 

(. Prognathism: more pronounced than in other Australians 
g. Relation of face breadth to head breadth: cephalo-facial index 
often over 100 

Distribution: Northern Australia: districts adjacent to Gulf of (Carpen¬ 
taria. .Arnhem Land 

S. Tasmanoid 
Characters; 

a. Stature: short, averaging 155.8 cm. 

b. Head form; all dimensions smaller than in other Australians; head 
relatively a little broader than in other types, averaging 73.5 

c. Face form: all dimensions reduced; relatively short 

d. Skin color: averaging darker than Murrians, lighter than Carpen- 
tarians 

e. Eye color: predominantly dark brown 

f. Hair form: oftenest curly (45.1 per cent), very crisp, pseudo-fritily 
mops 

g. Hair quantity: licard and body hair relatively sparse 

h. Ears: small, close-set. small lobes soldered or attached, Negritoid 
Distribution; Dense rain forest refuge areas in Cairns and Atherton 

Tableland districts of Queensland 
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COMPOSITE RACE 

(Predominantly Negroid) 

TAS.\SASIAS 

(Negrito + Australian) 

Characters: 

1. Skin color: black or dark brown 

2. Hair form: woolly to frir/ly, sometimes pcppcr-com 

S. Hair color: black 

4. Beard and body hair quantity: metlium to abundam 

5. Nose lorm: nasal index hyperchamaerrhine: ve^ short, scry broad, 
medium height; nasal tip excessively thick: alae hiring 

6. Head form: usually dolichocephalic, or sulxlolich«eph.ilic. 

about 77; skulls broader and lower than those of Australians, parietal 
bosses more prominent; glal«:lla and bmw-ridges strong, but not so 
large as those of Australians: vault gable shaped 

7. Face form: very euryprosopic; even shorter titan that o .• 

medium prognathism - 

8. Stature: No adequate data; 2S men Mid to range tront 5 feet. 

inches to 5 feet. 7!4 inches (about 156.2 to 171.4 on.) . 

9. Body build: said to be well developed, muscular, prominent buttocks 

and abdomen, slender limbs nans 

Distribution: extinct in 1879. Formerly Tasmania and probably most parts 

of .Australian continent 
THE AUSTRALIA.N LOW-BROWS 

Until the British began to send out colonists who “left their country 
lor their country’s good,” a very out-of-date ty|>e of man share i le is an 
continent with the incredible duckbill, the impossible echidna, a variety 
of vest-pocketed marsupials, and a kind of low bre cur ta e t le 
"clinuo." These native Australians have chocolate skins, ts-avy or cur y 
black or dark brown hair, plentiful whiskers and hairy clit-sts. » ‘""V 
legs, long thin skulls with meager cerebral contents, receding froiua 
btmes and great brow-ridges, thrusting jaws, and hollow-backed, wide¬ 
spread noses. They have a very primitive material culture, which me ud« 
inferior weapons of wood and stone, no pottery, no oinestitate P ‘ ’ 

and habilations hardly worthy to be called • huu.” They are supposed to 
be innocent of any accurate knowledge as to how bab.« come, or a 
any rate, as to why they come, but this report, like that ol Mark Fwa 
death, may l>e exaggerated. In spite of their material ' 

Australians have evolved such a terrifyingly intrtcate system of k nsh.p 
and marriage rules, such a labyrinthine mare of kin 
that only the most gifted ol anthropologists can grapple 
organization. Australian relativity like that of Einstein « 
man in ihe sireei. Australians seem to be too absorbed in tbeir kinship 
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iysEcm to bother about developinj^ d;^TllLiig5 or other creature comforts. 

To an Australian, his kin is his cosmos* like the Gnermantes family tn 
the puny and nameless prig immortalized by Proust.^®* 

In the earlier edition of iliis book, the opinion ivas expressed that the 
Australian is ftindanientally an arcfiaic White modified partly by ad* 
mixture udili the Tasmanian who preceded him in ibe island continent. 
The Tajjmanian was considered to he primarily an Oceanic Negrito^ 
modified, in turn, hj a minor infusion of Australian Wliite. It was also 
suggested that in tfie nortli of Australia tiiere has been some accession ol 
Negroid characters through immigration of Afelanesiaii-Papuans. These 
speculations have now been verthed by the Harvard-Adelaide Universi¬ 
ties Anthropological Expedition of 1338—ii)39, conducted ljy Norman lb 
Tiiidaleand Joseph B. Birdsell. ivhkh traversed 16,000 miles and studied 
2 , 40 s ftj]|- and mixed-blood Australians, These anthropologists recorded 
the presence of a pygmoid people ivitji crisp curly Imir, on the Atherton 
Tableland, in the rain |ungles of Queensland, inland from Cairns, 
and kleniiherf them as modified descendants of a Tasmanoid (Negrito 
stratum)^ In his analysis of 5/8 full-blood male aboriginals. Bird- 
sell has been able to prove the existence of three types, in addition to 
com[>osiie or blended forms: (1) Mnrrian or Southeastern, a heavily 
built, Iight-sk 1 nnetl, higher- and narrow-er-nosed type, svith longer faee 
and heavier fieard and body hair than in most Australian aborigines; 
(2) O^rpciitarian or Northern tyjre: tall, linear, witli Negroid legs, darker 
skin color, sparser hair, mote pronounced prognathism; (3) Tasmanoid: 


interested in Social AnthropoloirT. I 
appctit the folkm.nR. atmfiutcd ro Dr, J>, O, Cn>r] of Kuroaf Colic™, Ausimlia I prim U 
in small lypc, tKfausr k wviM co me r^ilicr irivIaK 


THti SOCIAL nKC•A^ili^ATI-ns Of THE ARIU-VTA 

fPrclicatctl to W'flCiam Lloyd Warner) 

Under fhc spreading blite-Kiim trep ihc old ,Arnnta wiuaia 
NVhat inake^ [he gin ginnilriaje be nor wots; 

His duly in hi» itncle's a uni wliolly ahiHiflH hjj IhdughLi, 

VVhai lilammy IO[tt la [Otem 5prJ[j. he vaRiicly but ^urmjin. 

And yet he ihlnhs lie knoii'.i j| gj], Ijecapjc he iuhmCLSci; 

He dw no[ waste artistic tMic in huildipR habitaiions: 

Me rather strains hj^ lliicroti^ brains Teniemherinr rclatiuns 
tie scatrs ihc Riiii with horrid dmj bv whirling a churinRa, 

A nfKsilen thSnR liett m a siring sw.mg from liimitsisy fmjrcr. 

1 br^MiRhoiit his life he Veeps one wife, oft huepitably lent 
To iravcMng rrmsins by ihedovrcns on family buiincsj trcni. 

EiiRenic tear makes, him adhere to strict exoRamy 
With soinctiniev. perhaps, g j^enial lapse to pTomiseuiiy 
Then m.ve and wive, old I^latyrrhine. with Antiiiodal unctfon, 

Ti I JiihJiicLseii. youXe made ntif science finictionT 

“>*Tindale and Itirdsell. ■'Tasmanoid 't rihej," p. 9, 
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very short suture^ near frizzly hair, all head dimensions reduced, hulijoiis 
Negroid foiehead. small Negroid ear, 

Evidently the Mvirrian type, ^vliieh is femnd in the sonth and southeast, 
is nearest to tlie archaic While prototype and least chaiiged by rasnianian 
admixture. Individuals of this type frequently look like raiiier coarsely 
breci b 111 hotis nosed, htw-biotved Furopeans, of massive build. 1 Eie 
Cai pentariali type has still bigger brotv-ridges, lower forehead, more 
piogiiathism, and, in general, a much more pi imiiivc appearance, ft is 
tlic closest to the Australoid types sometimes ohser\cd among the 
Papuans of New Guinea, and it has undoubiedly received sinad trkkles 
of New Guinea Negroid blood. he I asinanuid type is indisputably 
a pygmy Negrito type with some Australian admixtine. 

In the arid interior of .\usiralia is liirdsell s Desert Type, a local 
specialized blend of Nfttman and Carpenurian. which has fiimislied 
IkuIi the scientilic and the general public ivith tlicir idea of the coir 
ventionab ’'typicai'' .‘Australian ,iljcjrigine. It is an environmentally im¬ 
poverished, iiiiired type that has ntiiained a status of panmixia not 
reabj^cd in otiter parts of Australia, orving to the mechanisms of isolation. 
Wiiile iinjsily inierme^llaie betivecn the Murrian and Carpeniaiian 
types, it has some exaggeratedly Aiisiraloid features, such as extreme 
siioiteiiingof the face, reduction of head breadth relative to fat e breiulih 
and Iorehe,id breadth, and excessive linearity of body build. The in¬ 
triguing phenomenon of Australian juvenile blondiicss is centered in 
the western desert area. 

lilrdsell thinks that the lirst wave of peoples to reach tlie Anstnilian 
roiitineni ivere pure Oceanic Negritos who spread over the whole art.i 
and reached Tasmania in the Upper J*leiF-i(K’enc, Fhen came the archaii 
White Murrian element, wliich spread ihrotigh the grass lamb anti 
entirely absorbed the Negrito ptipnlation except in some marginal, rain 
forest areas. The thiid and linal wave to reach the Australian inainbnti 
were the tall, linear, dark-skinned Cai |Hnuarians, who eamc fairly re 
cently and were still in process of infiliraiing from the north when ilie 
W^hitesarrived in the nineteenth century. They never reached liie lower 
Murray basin and the coastal strip behind the eastern highlands, Uiidsdl 
regards the Aimi of Hokkaido as the closest living group to the .Murrkn 
snxk and thinks that, if the divergent racial adulterHiuti that have 
mfxlified Ainu and Mnrrians, respectively, are discounted, they are 
very close together. It is not hkopinion that the .Murrian stock is a direct 
derivative from the Wadjak or earlier Soloensis types of Java, because 

Trifi\'i*rid Origin of lltr liiilFdfiitJl, pp. £l3-23''2. 
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he regards the Murrian skull formation as clearly neanthropic and not 
palaeoanihropic, although a strain of the latter probably exists in the 
Murrian stock. He argues further that the Murrian stock must have left 
the .Asiatic mainland before either Soloensis or Wadjak flourished in 
Java. These latter he sees as probably retarded island descendants of a 
common and more progressive mainland ancestral stock from which the 
Murrians developed. The closest affinities of the .Murrian skulls are 
rather with the Old Man of the Upjier Cave of Choukouiien. 

Birdsell finds that something similar indicially and morphologically 
to the Garpentarian type can be isolated among the Veddah of Ceylon 
and such mainland alioriginal tribes as the Chenchu and the .Munda. 
He thinks that no traces of this type are to be found in Indonesia, and if 
it is present in New Guinea, available anthropological material scarcely 
shows it. 

The researches of Tindale and Birdsell demonstrate conclusively that 
the .Australians are a composite race of archaic W^hite stock with a con¬ 
siderable admixture of Negrito (through the absorption of Tasmanoids) 
and some modification as a result of tfie even more primitive Car* 
pentarian element, which came last and brought, perhaps, added 
.Negroid elements. 


CO.MPOSITE RACE 
(Predominantly White) 


2. INDO DRAVrDlA>! 

(Classic Mediterranean + Australoid (Veddoid) + Negrito-f minor fractions 
of Iranian Plateau or Armenoid. Nordic, .Mongoloid) 

Characten: 

1. Hair form! straight to frizzly, but predominantly wavy 

2. Hair color: usually black 

5. Skin color; varies from light brown to dark brown 
4. Eye color; nearly always dark brown 

Hair quantity: beard and body hair, usually metlium to pronounced 
Nose form: nasal index prevailingly mesorrhine (over 70); nose usually 
somewhat depressed at the root; rcK.t and bridge of moderate height and 
breadih; profile commonly straight; tip of medium thickness, alae some 
what flaring 

Face fom: usually narrow, medium length, leptopmsopic, little or no 
prognathism ^ 

Head form: cephalic index generally under 80; most group means dolicho^ 
cephalic: mcKkrate brow ridges. rounded foreheads 
9. Stature; variable, but usually medium to small 
fO. Body build: usually slender, linear; non-Negroid legs 
Distribution: India and Ceylon ^ 

Morphological Types 

1. Classic fndo-Dravidian 


5. 

6 . 


7. 


8 . 
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Char^icicrsr 

^Ihivc but 

a. Hair foriTi; in general straight but inclined lo ^avincss 

b. Head fannr uscially dolichcjceph.ilJc, nt'erage 74.3 
C Nasal index r tiitsorrhine, averagiti;g 73 

d. Siaiurit.': Ution., averaging 163.4 ciii- 
Disiribucimt; Pretlcnuhiant clement in Inwer strata nf north Indian popu¬ 
lation, mcliulcng to some extent the Punjab. This type approaches 
the Clas:sic Mediterranean 

2. Armenoid-lranian riatcaii 
Chara titers: 

a. Hair form: generally straight 

b. Skin color: pale s\'hite to laKiiy brown 

c. Head forrn; subbrachyeephalic, averaging 8 <l.B: high head with flat¬ 
tened occipm and often receding foreiiead 

d. Face form: short f,icc of medium breadih; foul fjdal index averag¬ 
ing 8G.6 

e. Nose form: long, high-pitched, often convex: average n;isal intles 
69.8 

L hody hair; beard and body h.iir Well developed 
g. filature: medium, average 165.8 cm. 
nistribiicion: Western lit [oral atid Bengal 

3. IndO'^Nordic 
Characters: 

a. Hair forint generally straight 

b. Hair colort usually black, .soinetimes ilark brown 
{. Skin color: frorn rosy while to light brown 

(i. Eye color: miuoriiy ividt gray blue or inixeci eyes 

e. Body hair: well developed 

f. Head form: dolichocephalic, cephalic index averaging 73.1 

g. Nasal tudex: averaging 67.1, kpiorrhine 

h. Si a tore:: above medium, averaging J68.6 cm. 

Distribution: In purest fomi in northwest Himalayan tribes: Kaffirs, 
Pachans, etc. Darker variants among Sikhs of the Punjab 

4. Australoid (Veildoidl 
Characters: 

a. Hair form: wav^ to curly 

b. Skin color: dark chocolate brown, approaching black 

c- Nose form: almost chamaeirhine, avcrtiglng Sl,4 in Chcnchus: root 
of nose broad and hm 

d. Head lorm: dnEichocephalic (mean of 72.0 among Chcnchui). 
prominent brow'-ritlges 

e. Face form: short, narrow; rnotlerutely prognathous 

f. Hair cjuaistiiy: beard and body hair very sparse 

g. Stature; medintn. average 165 cm. in Chenchus 

Distribution: Central and southern India—-BhiU ol the Vindhya and 
Chcnchus of the Farhabad Hhls 
6. Negrituid 
Characters: 

a. Hair form: friKrly, or short spirals 

h. Skin color; very' efark 

c. Head form: dolEchocephallCi but with index rising as friKly hair 
shortens into spirals 
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d. Nose forniT nasal inckx averagtng Sfi.5 in Paliyan, generally 
chaniierrhine 

e. Lips: ihkk, puflj% evened 

f. Staiure: ut^der liiO cm., average 157.G em, in Paliyan and 

■Jnun lo 1 j£, 9 cm. in other Travancore iribe^ 

Distribution: Southern India: Kadars and Pulayani ol the Perama 

biculian Hills 

THE Ij\I)f)-imAVIbIANS 

The liuiidtctis of millioiis who inhabit India are not physically homo¬ 
geneous, yet various ethnk strains have fused to create a distinctive coni- 
posite race tliat is of predominantly White origin. For this race the name 
Indo-Dravidian is employetl Jiere instead of the former term Dravidiaii. 
It is unf{>rtunate that a mistake of Cokimbus has immovably attached 
to the American race the name that pi' 0 [ierly belongs to the peoples of 
India. *^I)ravitiian” is a linguistic name, properly applicable to many of 
the darker and more primitive peoples of the southern part of the 
peninsula of India. The prebs "Imlo*" is meant to signify that the 
comfHJsite rate also includes the civilized peoples that speak Indo-Aryan 
languages, together ivith the Mtmda-speaking peoples (ivho, however, 
receive no rcfognition in the name of the composite race, which is lojig 
enough as it is). 

The various racial types dial have coinributeri to the I ndo=Dravidian 
blend have long been recognized by anthropologists, but recently a 
survey and analysis of some 51 ^'racial groups'^ by Dr; B. S. Cuba has 
put the entire suhjeei of the racial composition of India upon a firmer 
factual foundation.^** The basic types (for details cf. pp. f>12-filS) are; 
(1) a longdicadedt short-statured. brown-skinned element predominant 
in the lower classes of north India and, to some extent, the Punjab (Classic 
Indo-Dravidian). an adulterated Mediterranean type: (2) in the western 
littoral and Bengal, a brunet, braehycephalie type with ilaitcncd occiptit, 
convex nose, and heavy beard and Ixjdy hair (Armenoid-Iranian 
Plateau): S) a mixed Nordic type in the nortbivestcrn Himalayan area 
(Indo-.Nordic): (1) a short-siatured, curly-haired, chocolate-skinned 
type of dokchoeejihal, with prominent brow'ridges. <iepressed nasal 
root, broad nose, and prognathism (.Australoid-Veddoid); (5) a sub¬ 
merged pygmoiri strain ivith wf>olly hair and generally Ncgritoid fea¬ 
tures, in remote hill areas of south India; (6) intrusive Mongoloid ty]>es 
along the Himalayan borders and in Assam and northern Burma. 

Guha's reconstruction of the prehistoric racial movements into India, 
based partly upon studies of the scanty skeletal material available, rest 

lon Cuba, WdfiaiT Affinitiri of the Pfaptes of tndio, cspeciaHy pp. Ix-lMixi- 
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upon the postulate that the earl Lest aboriginal occupants were Negritos* 
presiiniahly followed and submerged by Australoid Vcddoicl peoples. 
Numerous PalaeolitUic implemcms have been found in India, but. up 
to now, no skeletal remains of Palaeolithic man. and. indeed, no skulls 
that can be safely attributed even to the Neolithic period. The human 
remains attributable to the first meial age of copper (Clialeolithic) base 
all been found in the sites of the Indus Valley eivilbation. 1 hey include 
skulls that ap|jroac!i the Classic Mediterranean and Upper Pabcnlitbic 
types of dolkbotephah. and also a brCKiddieaded skull* possibly 
menoid. Skulls from Iron Age sites are partially of the Ausiraloid- 
Veddoid type, and at least one defniitely Negroid cranium. Gulia thinks 
that nortiiwcstern India From the beginning of the fourth millemnnm 
b C. was occupied by long-headed, kptorrhine White stocks {probably 
Iranian Plateau and Classic Mediterranean) with a minority of Arme- 
noids. In the lion Age, an Upper Palaeolithic or Combe Ca|}ellc type 
of primitive ^^edile^^anean penetrated into south India. This stock 
may have introduced Neolithic culture in the nortli and subscqvimily 
may have been dislodged and driven into central and south India. Here 
they probably dispossessed the AusiraloidA eddoid stock, uho, together 
with the pygnioid element, were the aboriginal inhabitants,^*'* These 


ISB Bv (lint ol diligent search I tiavt diwDvcrtd wme Imrt thju piirpon to a p«iii nn 
lh« nravidian race. I do not thinli much ni llic vcrlifir^ciori. ^hich « VfulsUly, nor of the 
dUcreeUy aiionymous auiltor, ■.vlio ioems lo me lo be a crude etivironmcnialist Btic heit is 
ilie puciit "as is"; 


The heterogeneous tlravidian 
Has a stin which is hlack as obsidian. 
But aomettines, ihcy 
It ucal’e-nu-faii'. 

It he misses hit snn iJiiih qtioiidian. 

His locks may be wavy or curly: 

His form may be sylph dike or burly. 
His heigh I gftat or scunied. 

Hlj chin sharp or bltinled 
According lo ineiljlalc nr early, 

Bcin^ Kimcwliai alBoirbe«:l in his caste 
He linds it essential lo tasi. 

Unless every victual 
r» cooked with due ritual. 

And so he gets thin as a mast. 

If he lives where ihe orone li rare* 
His nose is cansiricted and spare: 

It he breathes air that's humid 
His beak gcu cjiiite tumid 
And his nostrils eiweedingly flare- 
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Australoids or "pre Dravidians" are identified by Giiha as the ‘ Nisadas" 
described by ibe Vedk Aryans as the lull- and forest-dwellers of India. 
The Nordic strain in nortlnii'cstern India may liave come in at the time 
of the “Aryan invasion;' but certain of the earlier skulls of .Mohcnjtr 
daro might also be referable to this subrace. 


COMPO^ilTE RACE 

(Predominantly While) 


3. POLYNESIAN 
ftim net White 
Cl]anict£?ts: 


(Indonesian)^ ^Jongoloid -j- Melanesian-PapuanJ 


1. Hair form: Havy^ rarely curly 

2. Hair color: black* rarely rctldiih 

3. Skin color: yelloiv broivn 

4. Head foriii: cephalic index usually over SO, bui gnjiips average from 7^.3 
in W.5. Forchtads UMially Jaigh, sloping, radacr narrow; brow ri<lgtt and 
glabella moderately to well developed; occiput usualh raiber flat aiul 
steep 

5. Face form: usually wide, long, and heavy, hut sometimes narrow and 
long. MaJsrs mcxIerateJy prominent, with some fatly padding 

6. Nose lomu usually long, raiher broad, medium to high; straighi in pro^ 
hie le» often convex or concave; root generalJy depressed; tip riilui 
ditcli and elevated; alae full but not escijssively Haring 

7. recewctl, lids heavy, opening biconvex, sometimes slight internal 
told; color medium lo dark brnii,Ti 

o membranous lips raiher full, bui not Negroid 

^ spai^c, buI not ax mcagci: as in .Vfongoloids 


ID. 


Suture: usually tall, over 167 
to 174.7 cm. 


tm., but group meaus range from 167,5 cm. 


tt^julcnce^ iMtjaiJy broad, miwcular* mesoinorphic* with tendency lo 


THE COMELV POLYNESIANS 

f olyncsla is the name given to the islands of the middle Pactfic scat¬ 
tered in grou|M or singly over tins vast ocean. Most of these islands arc 
me II u wit nn an equilateral triangle of which the Hawaiian Islands 
farm the a|iex, Easter Island the eastern angle of the base, and New 
/caland its western basal point. This triangle measures about 5,000 miles 
on a side. To reach these islands* which are often separated from each 
other by hundreds of miles of open sea. primitive man had to he a skill¬ 
ful navigator. E^olyncsia must then have been peopled at a comparatively 

late period of human history. Palaeolithic man could never have lived 
there. 
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The inhabitams of Polynesia today constitute one of the tallest and 
finest-Look mg races of the world. They average in siainre about 173 cm. 
In general* their skin color is yellow brown, their hair wavy and black, 
their head form brachycephalic, their features of moderate coarseness* 
and their hody build sturdy^ inclining to corpnkncy. But they show 
clearly the variability they owe to iheir composite origin. Skin color 
ranges from almost white to a dark brown, head form from dolicho¬ 
cephalic to brachycephalic] faces are sometimes broad and rather short 
but often very long and iiarrovv; noses may be slender and high^ or 
broadt short, and concave; ibe Jiair is prevailingly tvavy, bin sometimes 
straight and even frizzly. 

Examining any considerable number of individual Polynesians, one 
notices some who shosv Mongoloid features, others in tvhom Negroid 
traits are apparent, others tvho approximate an European type, and a 
majority in whom alt of these racial cllaracieristics are blended into a 
liarmoiuous and pleasing whole, distinct from the type of any of these 
three primary races. It is rjuitc pJain^ then, that this race is made up of 
some sort of Negroid, ^^ongoloid, and White mixiures. The component 
elements, doubtless, have varied in their proj^ortlons in the dilTerent 
island groups. Polynesians are not nearly as Mongoloid as Malays and 
rather more Negroid than the .American Indians. 

Howes'cr* a carefuJ consideration of Polynesian features in the light 
of wdiat is known of the behavior of Negroid and Mongoloid characters 
in racial crosses suggests that the White strain in this composite race must 
be much stronger than either ol the other tss’o elements, in spite of the 
apparent smoothness of the blend and the absence of segregates or re¬ 
combinations of the parental types. 

None of the Negroid features that are ordinarily persistent, if not 
dominaiu, in crosses of approximately equal parts of Negro and \\'hite 
are apparent in most Polynesians. 1 hese aret frizzly hair. Haring alae 
and frontally directed nostrils^ alveolar pTognatliism and pronounced lip 
eversion, relatively sliori trunk and long legs with auennated calves. 
Similarly* the ultra-Mongoloid features onUiiaiily dominani in crosses 
with \Vhin:s are conspicuously absent. These are straigfn. coarse hair; 
narroiv* slit-like eye opening with internal or complete Mongolian 
eye fold: low broad nasal root and concave low nasal bridge; ext rente 
lateral and frontal jut of malars with heavy fatty padding: vveak, pointed 
chin. Of course, there are occasional faint Mongoloid and Negroid sug¬ 
gestions in many If not most Polynesians, but they are not strong enough 
to indicate any but minor infusions of the blood of those races. 

Crosses of Europeans with Polynesians, such as the descendants of 
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the nuitineers of the Bounty and Tahitian women, studied by Shapiro, 
are much more European in their physical characters than would 
possible if tlie cross did not involve an already predominant White 
strain on the Polynesian side. On the other hand, crosses of Polynesians 
with Chinese in Hawaii arc not as markedly Mongoloid as would l>c ex* 
pected if the Chinese strain were reinforced by a strong Mongoloid ele¬ 
ment in the Polynesian. Finally, the natives of Fiji, who arc the results of 
a Polyncsian-.Nfclanesian cross, in spite of dark skin and frizzly hair, 
seem to presei^e an essentially White type of body build and features 
which arc not markedly .Negroid. This would hardly l>e the case if a 
strong Negroid strain already existed in the Polynesians. 

There are two main theories as to the origin of the Polynesian race. 
One attributes the mixture which gave rise to this group to crossings of 
Indonesians, Mongoloids, and Negroids in the islands to the westward— 
Melanesia. .Micronesia, and the .Malay .Archipelago. .According to this 
tht-or), an Indonesian or fundamentally .Mediterranean Wliite group 
set out from .Asia and in migrating eastward picked up certain .Mongoloid 
and .Negroid strains which they brought to their distant Pacific island 
homes. That is to say. they arrived a ready-made composite race. The 
other theory, ably cx|X)unded by Dixon, derives the Polynesian race from 
a succession of migration waves passing eastward from the .Asiatic con¬ 
tinent. He i>ostulated. first of all. a settlement in Polynesia of a mixed 
“Melanesian” folk, primarily dolichocephalic. Negroid, with perhaps a 
dash of “Caspian” (fair dolichocephalic slock). These came from Mela¬ 
nesia. Fhen muth later there came from the north a small number of 
long-headed invaders of “Caspian” (Nordic?) stock who first reached 
Samoa and Tonga and then penetrated as far as Easter Island. Finally, 
as late probably as the early part of the Christian era. there came, perhaps 
by way of Nficronesia, an important l)ody of invaders characterized by 
round, hypsicephalic heads and narrow noses (Dixon’s “.Alpine” type). 
These were probably mixed .Mongoloids. 

In favor of the multiple migration theory is the fact that the cranial 
evidence derived from old Polynesian graves seems to show a priority 
of dolichocephalic and rather Negroid-looking skulls, although brachy- 
cephalic and seemingly non-Negroid crania also occur. The populations 
of diese islands today are predominatingly round headed. The diversity 
of cranial types in die old graves is greater than one would expect from 
the present day population, if the ancestors of the latter had arrived in a 
blended state rather than in successive waves of peoples who interbred in 
the different islands. 

The Polynesians in their consistently high stature differ markedly 
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from the Indonesians, Malays, and other Oceanic slocks in which blends 
of Negroid, Mongoloid, and While have taken place. Shapiro, the lead¬ 
ing student of the physical anthropology’ of Polynesians, has recently dis¬ 
cussed the range of variation of measurements and indices in 26 Poly¬ 
nesian groups.**'* He finds that stature, face breadth (bi/ygomaiic), 
relation of forehead breadth to head breadth (fronto-parietal), and 
relation of jaw breadth to forehead breadth (zygo-fronial) show a very 
restricted range over the vast territorial expanse, suggesting that the 
earliest and latest immigrants shared a basic physical community. On 
the other hand, head length, head breadth, cephalic index, and possibly 
minimum frontal diameter vary in precise geograpfiical patterns, show¬ 
ing clearly that the earliest arrivals, now squeezed out into the eastern 
margins, had longer and narrower heads and narrower brows than ifie 
later comers. Shapiro therefore thinks that Polynesia w-is {xropled in 
successive migrations of essentially the same people who Iiad been welded 
into unity in .\sia. but that the later migrants differed from the pioneers 
in cephalic features, notably in being more brachycephalic. This, for 
the moment, is the last word on the Polynesian race question. 

PRIM.ARY R.VCE 

II. NEGROID 
Sorting Criteria: 

1. Hair form: woolly or friuly 

2. Skin color; dark brown to black 

S. Hair color: black 

4. Eve color: dark brown to black 

5. Nasal index: 85 and over 
Other Characters; 

6. Nose form: bridge and root usually low and broad; short, profile concave 
or straight, rarely convex; tip very thick and usually elevated; alae thick 
and flaring: septum usually consex 

7. Lip form: integumental lips thick. up{x;r convex; membranous lips 
usually puffy and everted, marked Up seam 

8. Facial protrusion (prognathism); often marked in subnasal region 

9. Face form: usually somewhat short in unmixed forms, with malars more 
prominent than in \NTiites. chin rounded and receding 

10. Head form: prevailingly dolichocephalic with projecting occiput and 
rounded forehead; brow-ridges small 

11. Hair quantity: usually short on head, sparse beard, little body hair 

12. Ear form: usually short wide car. with narrowly rolled helix and little 
or no lobe 

IS. Upper extremity: relatively long forearm, relatively short thumb 

M. Lower extremity: usually relatively long lower leg. poorly developed 
calf, projecting heel, low fcjot arch 

15. Pelvis: relatively narrow 

Shapiro. “Physical Differentiation in Polynesia.** pp. I~8. 
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16. Rrc^isi form (female): mu ally conical 

17. Buttocks (female): usually less projecting than in Whites 
IS. Blood group: usually very high in O, low in A and B 

19. Sweat glands: more numerous than in Whites 

20, Palmar main line formula: usually 7.5,5— 

PRIMARY SU BRACES 

l. Al RtCAN KECKO (nEGKITIAN, FtJREST ^'ECRO) 

Sorting Criteria: Same as above^ 1-5 
Other C:harjcters: Usually , 1 ? above, 6-20 

a. Stature: cNiremely variable: in the rain forest flf the western Sudan 
and Congo basin usually averaging from 165 cm. lo 169 on.; in the 
more open parkland and savannah areas of the Sudan, the Lake 
Region, and South Africa, often 170 cm. and higher 

b. Body build: the broad'shouldered. barrel chested, long armed, sliort^ 
legged build of the so-called Forest Negro type li, apparently, an indr- 
vidtial, constitutional variant and not a racial character. Relatively 
long amis are characteristic of all types, btu long legs and short trunk 
of die taller types 

Difitributjon: Sudanese and Bantu in wesirm and central AFtica, and in 
South Africa, escept in Shari, Chad region. Upper Nile basin, and some 
parts of East Africa 

NILOTIC NEGRO 

[Probably has a small infusion of Hamitic (Mediterranean) blood] 

Sorijjig Criteria: Same as above, 1-5, except * 

a. Siaiure: over ITU tm. (averaging about 178 cm.) 

b. Ophalic index: under 76 (averaging aljoui 7S) 

c. Skin color; black or bluish black 
Other Characierv: 

d. Facial proimsion (prognathiim): much reduced, often absent 

e. Nose form: probably less platyxrhine (broad-nosed) than ordinary 
.Negro type 

I- Relative sitting height (height sitting as a percentage of stature: no 
adequate dai^T bni, in view of long legs and shmt trunk, musi average 
■18 or lew 

g. Ui{>s: probably less thick, puffy, and everted than in ordinary Ncgroci 
Distribution: Upper waters of the \VliJtf Nile, especially the marsliy (sudd) 
region, also upfitT course of the Blue Nile, Typical Nilotics arc Dink.i, 
Shilluk^ Nutr, Lango, Acholi, Bari 
Shari Suhtypir 

Characters; Same as ordinary Nilotics excepi 
□, Cephalic index; over 76 (averaging afxiut SO) 

Distribution: Shari basin of central Sudan. The best known of this type 
are the Sam, with average cephalic indices front 79.9 to 82.5 and aver- 
age statures [rDm176.8 to 18L7 cm* 

3, NECRJTO 
Sorting Criteria: 

a. Hair form; woolly, sometimes growing in j>eppera:oms or spiral 

clnm|» ^ 

b. Hair color: black 

c. Sktu colon diriy yellowish, medium brown, more rarelv chocolate 

brown " 
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d. Stature: Less than ISO cmr (4 ft., 9 in-} ir^tccpt when Tnixcd 
Morphithgiral lyp^i 
Infantile 
Cliaraclers: 

a. Head foma: snUbrachyccphalic, SCI or high with vertical Icme- 
head and little or no hrow’ridgcii: frontal bosses prt^minent 

b. Face fonn: sliiirt. broad 

c. Nose form: narrow nxiij very broad, Sow bridge, usually ccnicave; 
base ol tiosc very Ijioad, tip thick and diremed upward^: nostrils 
rounds alae flaring 

d. Lip thickness and eversion: modenite, mom Si lisrrow 

c. Skin color: in Africa darker than aduliiform subtype^brown, 
eyes somewhat black 

f. Stature: itomewhat taller than adult ilortii tv pc 

g. Beard and bfidy hair: sparse, bm more abunBant than 3n Negroes 

h. Body build: nartoiv shoulders: short trunk. o(tcn pot belly: lore- 
arms relatively shorter than in adultifomi i^i-pe 

Distributiont Congo forcit area, Andaman Islands, Malay Peninsula, 
Philippines, and probably interior ol New Guinea 
Adultiform 
Cltaraciers: 

a. Head form; mesocephalic, tisuaHy Under fiO; low head with pro¬ 
jecting occipiu. forehead more receding, oJirn with shiejd'shape 
central eminence, moderate hrow-ridgea 

b. Nose form: narrow' nasal root, with low bridge broadening to 
funnel-shape: enormtius tip, often depressed; alae very Baring, 
but nostrils not frontally visible; nasal inticii often over IDD 

e. Face form: long aiul narrow, very receding chin 

d. Lips: upper intcgumtuial lip very long and convex; upper mem¬ 
branous lip very thin, lower thick: mouth dli very w'idc 

e. Skin color: iisuallv grayish vclloiv to light brown {in Congo forests) 

f. Eye color: medium lo light brow-n 

g. Eleard and Ijody hair: moderately developed; reddish fuH! souie- 
time-s observed on Ixxly 

h. Body build: broad shoiihlettd. musttdar; broad, very high pelvis: 
long towj, short legs, long arms; big liamb and feet 

Distribution: Congo forest area; probably also iti Malay j>cnhi$lila anti 
interior of New Guinea 

COMPOSITE RACE 

(Ibedoinlnanily Negroid) 

1 . MELANESIAN^FAFVAN (OCEANIC NEGHOtD) 

(Negrito + Australoid -f- convex nosed Mctliccrranean + minor fractions of 
Malay and Polynesian) 

Character: 

1. Hair fonn: usually frirrly, sometimes tightly ctirled or even wavy 

2, Hair color: hlatk, oltcner dark brown, sameiimes reddish—"giugeryr 

"foxy” 

S. Skin color: medium to dark brown, furely black 

4. Fye color; dark brown to black 

5. Facial pruimsiou (prognathism): not marked^ sometimes absent 

6. Lip thickness and eversion: never excessive, usually moderate 
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7* Rfiird and body hair; usually mtith thklier ihan in .\frican Negro 
R. Nose fortii- variable: die cxcewivtiy thick-tipped, hypcrehamaerrhiric 
African Negro tioie probably does not occur 
0. Head fomir very nyrrOK^ high, gable-roofed skulls common, round-heads 
also comniDiier than in African Nero 

10, E^iiremiuesi typical Negroid elongntion of [oTcarms and lower legs, 
meager calvej, low-arched feet 

11, Stature: usually low, averaiHng le^ than 16o on, 

SECONDARY SUBRACES 

1, I'Ai'UAN 
Characters: 

a. Hair foirm: oftencst friioly, but lesser degrees of curve are comman 

b. Hair color: oftencr dart brown or reddish brown than dead black 
C- Skin color: medium to dark lirow'n, rarely black 

dr Nose rorm: cunve}; with chick, depressed, tip and naring alae. conveii 
septum™"the pseudo-Semitic nose," not excessively ch^niaerrhine. 
nasal root depressed 

e. Hair quantity: heard and body hair often moderately to pronounc¬ 
edly tlevelopcd; fi‘[Uic:il baldness coiuiTion in nialc? 
t. Brow-ridges: often heavy and continuous 
g. Eorehead: narrow, high, rounded and sloping 
DLsti'ibutloit: New Ciiiitca and other isEand-s ol ,\Jelariesia, P;ipuan hm 
guugcs are oliener interior than coastal, hut the subrace is not cotermi¬ 
nous w'ith the language 

2. MEirANESIAN 
Characters; 

a. Hair hum: usually frfrded into a mop 

b. Nose Eurm: nasal root deeply depressed, nose often funnehsha|>ed, 
broad, low'-Lridged. prcahlc straight, concave, or undukting; lip thick 
and elevated^ novirils circular, directed forward; nasal index higher 
than in P:tpiian subrace 

c. Head fonn: variable but ufteucr mc‘si:x:cphalLc or brachycephalic than 
in Papuans, forehead wider and lower, brow-ridges less dev'eloped 

Distribution: Somewhat more widely dbu'ibuted in Melattesla than the 
Papuan subracc 

THE FAR-FLUNG NEGROllX'i 

Narrow heads tind wide no^es, thick lips and thjn legs, protruding 
jaw's and receding cluns, iiiteguinent rich In pigment but poor in hairv 
growth, flat feet and round foreheads, tiny curls and big smiles—these 
arc outstanding features of the specialised i\egroid division of mankind. 
The Negroid races are concentrated in two widely separated areas of the 
Old Worlds namely tropical ,\frica and Oeeania. The Negroes proper are 
in Africa, thetomposile Melanesians in New Guinea^ and the pygniies or 
Negritos are in both areas. 

The purest type of .African Negro, called by Sir Harry Johnston, the 
**FoTest Negro," is found along the coastal regions of West Africa from 
the Senegal river souduvard to the soutfiern boundary of Portuguese 
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West Africa- [iilatid. this type predominates in the Niger Uastn and in 
the vast area draintti by the Congo and its tributaries, and is tvell rep' 
resented in the eastern Lake region. It is especiaily notable for its ex- 
ircmc facial protrusion, its broad flattened nose, puffy and everted lips, 
its occasionally massive loiso. invariably long arms, and relatively short 
kgs. These Negroes hat e great talents for iron-working, meiaKasting* 
and carving in tvoocl and ivory. They are gifted in music anti the dance 
and Iiave evolved frloody despotic governments and decidedly unpleasant 
religions. 

In the head waters of the Nile and in the Ijke region, this type has 
mostly given tvay to a very elongated and slcndci i straiglu-facetl sat iety 
of Negro, ivhidi is called the Nilotic subrace and has almost certainly 
some small infusion of Mediterranean White ijlood wliieh h-is had the^ 
effect of increasing its stature, attenuating its body build, and In 
general modifying its type a^vay Irom that of ilie pure Negro. In Last 
Africa and soiilhtvard to tfie C^ape of Gotid Hope, the llantu-S|>eaking 
tribes also show fretjueiuly traces of admixture tvith some non-Ncgroid 
Slock, w likh manifests itself particularly in the females in what Euro¬ 
peans consider better figures—more ample calves, tliighs, and biuUH:ks, 
and breasts hemispherical in shape rather than conical, t he most of tlie 
Horn of Africa is occupied by mixed Negroid peoples sometimes digni¬ 
fied by the nanie ol the "F-lhiopian race, anti sfiovving in lighlei skin 
color, finer cut features, and less woolly hair, evidence of the strain o( 
hawk-nosed Meditenaiu-an that has been mixed up u-ith the criaT.sci 
Negro type. Tfie slender Negroid types are prone to a pastoral, cattle 
breeding life, ■ivhile the heavy-set, prognathous Negioes prefer agricul¬ 
ture and craftsmansbip^ 

The pygmies are scattered in small groujis through the Congo forests, 
have no language of their own, and are usually attached as hunters or 
pets to the full-sized agricultural Negroes of their district. They kno^iv 
no agrkuliuie, have no domesticated animak and are generally in 
about as primitive a state as can be imagined. 

In the Pacific area, the pygmies or Negritos arc found on the tnain 
land in the Malay Peninsula (the Semang), and probably as mixed 
remnants in some of the hills and jungles of south India. They are the 
sole native inhabitants of the Andaman Islands in the Bay of Bengal, 
west of the Malay Peninsula: are found in the interior of New Gniiica. 
and in certain of the Philippines, especially northern Luzon, Prob-rlity 
Negrito remnants occur dseuhtre in the less known parts of >felanesia 
and the Malay Archipelago, but they have not been identified. 

The full-sire Negroids of Oceania are absent from the mainland of 
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Asia, and from the Philippines and the larger islands of the Dutch East 
Indies. They appear in obviously mixed forms as substrata of the popular 
tions of the islands between New Guinea on the east and Java and 
Celebes on the Avest* Apart from the Negritos, they are in Full occupation 
of the great island of New Guinea. They also exclusively inhabit the 
other island groups of Melanesia^ the Admiralty Islands> the Bismarck 
Archipelago, the Solomons, the Santa Cru7. Islands, .New Hebrides* et 
cetera* In Fiji, diey arc mixed rvith Polynesian strains, and probably also 
in the Marshall Islands. 

The question of the origin and migrations of Negroid stocks is one 
of the most difficult in the whole field of man's racial history and has to 
be disc^ussed from several aspects; (a) unity or diversity of the Negritos 
and Llieir relationship to their full groivii brothers in Africa and Oceania; 
(b) the relation of African Negroes to Oceanic Negroids; (c) fossil evi¬ 
dence bearing upon all of these questions; (d) the significance of 
geographical distribution. 

Recent researches have clarified, to some extent, the question of the 
physical composition of the pygmies. In Africa certainly, and in Asia 
and Oceania Avithout much doubt, the Negritos consist of cavo distinct 
types: infantile and adultiform. Both types have woolly hair, bullxsus 
foreheads: broach flat noses, and moderate to small prognathism* The 
infantile type is round-headed, or nearly so; has a short broad face, Avjth 
a very Ioav- bridged, concave nose* nostrils directed forward, and wings 
flaring, but tip not excessively thick; lips Full but not bltibbery, almost 
no beard and body hair* narroAv shoulders, pot liclly: slemler, short 
legs; medium to dark broAvn skin color. The adtiltiform type is nearly 
long-headed or quite so, Avith recessed eyes* longer, narroAver face, tip 
of the nose remarkably thick, bulhons, and often depressed; upper integ- 
uinental lip long and convex* membranous Ups very thin and Avide, 
rounded receding chin, broad slioulders, Avell muscled torso, lighter skin 
color—often yellowish—much more beard and iKjdy hair* 

In the Congo ferrest, these two types occur togctlier* but some pygniy 
groups incline more to the one than to the oihcr* in .Asia and Oceania* 
the infantile tyj^e seems to be exclusively represented in the Andaman 
Islands and in the Philippines, but LebzeUer and Schebesta claim that 
both forms occur among the Semang of the Malay Peninsula and, in the 
almost unknoAvn [jygmies of New Guinea, an exaggeratedly adukiform 
type of pygmy* almost pseudo-Australoid, certainly exists, together* 
probably, with the more usual infantile form* 

As far as 1 can judge* the infantile type of Negrito is virtually the 
same in .Africa and in Oceania, but 1 am not so sure of the identity of 
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tlie aduhiform lypts in ihesf widely separated areas. The relationship 
of the two types is obscure, but it seems probable that the iiifamile or 
toeialized type represents the later dcvelopmenl. perhaps as a result of 
mutations stlppressiuR the grosser and more speeialUed features o the 
aduliiform tvpe. There can be little doubt that the Negritos sprang ftom 
a common wurce. probably somewhere in the intermediate area-.^ia 
—and have been pushed out to marginal areas by larger, more powetriil. 
and more highly evolved stocks. It is dinicitk to conceive of their origin 
either at the western or eastern extremity of their present distribution, 
but if one were torced to choose, the rxiiigo forest area would be a more 
plausible selection, in view of higher anthropoid evolution in this area 
and the probability of a differentiation tti situ oi the Forest Negro from 

the Coneo ■ 

fn Africa, the burly, short-legged Forest Negro differs from the adiilii- 

form pygmy in gross sire, in somewhat lesser btilbousness of the forehead 
and Idgger brottridges. in a more elevated nasal root and bridge ami a 
less exaggeratedly bulbous tip. in the usual more specialiicd feature of 
thick, blubbery. and evened membranous lips, in somewhat darker skin 
color (not usually black, however), and possibly in seamier beard and 
body hair. The external ear ol the Negro is like that of the pygmy, small 
and relatively broad, but ii is much less embryonic-looking, more deb- 

caiely sculptured. s c a 

The less primitive looking .African Negroes are more like die '"'futile 
pvgniies in their nose form, dark skin color, and relative absence of body 
hair, blit exaggerate the childish luKfy build in short trunks, long legs, 
and mc.sger cake's. However, nearly all ol llie African Negroes tend to 
be markedly dolidioccphalic. in contrast to the subbrachycephaly of die 
infantile pygmy type. There is a small center of marked brachyceph.sly 
among some enoimouslv tall Neg™ ""bes of the blian IJasin, but tins 
limited roiuid.headednc^ may be a local mutation. .Again, even the 
African Negroes who arc not of the coarse. Forest type have the thick 
evened Negro Hps-apparently a mulaiion stibse<iuem to. or rointidenl 
with, the development of the full grown varkly of Negroes. 

The scattered pygmy areas in the Congo region are surrounded by 
regions occupied by full-siied Negroes, many of 

cidedly sliori stature (averaging between IM cm. and 16.. cm.) and show^ 
ing pygmoid chameters. Evidently, one of two phenomena, or perlia,« 
Ixith have occurred here: (I) an evolmioii of the Negro from the pjgiiiy. 

(2) a liybridi/ation of Negroes wiiU 

Turning to the relation of the .Asiatic and Oceanic pygmies to the large 
Negroids of that area, it is first noticeable that there are no Negroes on 
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ihe niainliiod of souL]|eastern Asia and not even any group iliat tan be 
called Negroid (except the raiiier i^egritoid or pygmy-Uke remnants in 
southern India). Nor are there any fLill-slzed N'cgiocs in Uie Andamans 
or the Philippines- Only in ^Jelanesia arc norma 1-statured Negroids m 
be found. F.veii these Melanesians and Papuans fail to show a lull de¬ 
velopment of Negro features, sut li as are rainiCiar in Africat In the llrst 
plate. Melanesian hair is apparently fri/zly to curly, but never, or abnosi 
never, attains the minute spirals that are called wool. This woolly hair 
is without doubt an extreme specialization. Further, we do not find 
generally in Melanesia the characteristically lull and hiubbery. everted 
African Negro lips, although 1 ha^i'e no doubt that they do occur 
sporadically. Nor is the marked total hidal and alveolar prognathism of 
African Negroes in evidence. In the Melanesian type, the frizzled mop 
goes with an only moderately wide nose—of a generalized Negioidal 
type—a linear build (im I tiding the long Icg^ and diin shanks), sprse 
beard and body hair, and a frc{|ttem infantile or even adtdi rufosity. 
Foreheads are not especially bvilbousj brow'-ridges are moderately de¬ 
veloped. In the Papuan tyiie, receding foreheads, massi^'e broiv-ridges. 
and grotesque, thick-tipped, hooked noses accompany hair that is often 
merely wavy or curly and not even frizzly—let alone w oolly—and moder¬ 
ately to well-developed bciitd and bexly hair, often athletic build and 
better-developed calves. 

The same alternative explanations wdth respect to the relationship ot 
Negritos to Negroids present themselves in Melanesia: evoltitioii or 
hybridization. In this case, contrary to the African situation, tlic hy¬ 
bridization prexess seems iiiore probafile; .firsl, because Negro characters 
in Melanesians and Papuans ate really only attenuated or atlulierated 
Negrito features^ second, because Melanesia is a way-station of Pacific 
migrations traversed by Australoids, Malays, Polynesians, Indonesians, 
etc., third, because there is no evidence ol a full-sizeti Negro type on the 
mainland tvhere the Negrito iindonhtedly cvolveil. Thus I am inclined 
to think that there are no real Negroes in Melanesia but only the hybrid¬ 
ization products of Negritos with archaic Whites, Mongoloids, and fully 
evolved White subracial stocks. 

However, thus far in our discussion, the whole questum of the direc¬ 
tion of descent between Negroes and Negritos has been disregarded, or 
rather, ii has been implied that the .Negrito represents ilie parent type, 
A few anthropologists think that the Negrito is a specialized and stunted 
oiT-shfxit of the main Negro stem. Such an opinion disregards the posi¬ 
tion of the pygmies in marginal zotles and refuge areas^^a geographit^at 
circumstance that all careful students of racial moveinenis consider 
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irrcftitable evidence of eatly distTihiitJoriK as do also iooliogiits anfl 
palaamtologists in ilieir appraisal of die spread and sct|uence of animal 
species. Again. Negr itns invariably possess a far more primitive cuUnre 
dian die other peoples that si-irroiind tliem and, in Africa at least, are not 
known to have even a language of their oivn, although they do have their 
own language in the Andamans, If die Negritos aie to be regarded as a 
later development than the Negroes, it is liard to see why dicy shoultl 
have lost their language and all of the atlvanced elements of Negroid 
culture concomitantly widi their decrease in iHidily si^e. 

The notion that man developed from a small ground ape into some 
sort of a homunculus or pygmy before he achieved the status of one of 
ttie giant primates lias Ijcen popular among some students of human 
evolution. Kollmnii was an early proponent of such a theory, resting his 
case^ to some ex.teiit, upon the analogy of the precedence of the small 
gibbon over tlie large antlirojjoids. fn recent years, Mareit has supported 
tills supposition, which is improbable in the opinion of ttie author of 
this hook. It has a little more plausibility if taken to apply to the iiii 
mediate ancestry of fSoitio anatomically modern man, as con¬ 

trasted tvith the massive, coarsc-boned palactianthropic spetimens. tor, 
witluntt cpiestton, our species has undergone, to some extent, a process 
of rerinement that amounts almost to feminization as contrasted with 
such spec Linens as Neanderthal man* Sinanthropus, and Pithecanthropus. 
How'ever, transitions from the heavy skeletal stmctiire to lighter builds 
occur in Upper Palaeolithic types of man without die interveniion of 
any pygmoid form in the phylogeny. As a matter of fact, no fossil skulls 
of Negritos or oi any sort of pygmies have been foimd up to now, al¬ 
though that proves little, since virtually no fossil finds ol man of what¬ 
ever kind liave been made in the pre^nt habitats of Negritos. For that 
matter, as we have seen (pj>. 575-376, 587* 592)* no convincing fossil 
ancestor for the true full-si/ed Negro has yet been discovered, only tw'o 
or three more or less dubious Nc*groids, 

If we accept the present evidence of fossil forms (which seem to be¬ 
come more massive, even gigantic, the more of them are found), it is 
necessary to suppose that the Negrito has been evolved from a full-sized, 
heavy-boned neamliropic ancestor of an undifferentiated racial status 
Or perhaps nearer to an archaic White than to any other existing racial 
stock. This foetalizaiion and reduction may have taken place, as Marett 
has suggested, in response to a need for calcium and serdium economy in 
tropical forests where these minerals are deficient.**' On the other hand, 
it may have been due to mutations not directly actuated by eiiv iron- 

'OT Mantt. flace. Sex, and £«('iVon rtf Hi* pp. 221-22ft. 
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mental stimuli (although it is hard to see how the hiochemical change 
that is a mutation could originate in any other way). Some tiiiic later* 
in the park lands Ijotdering the tropic forest area of the pygmy habitat 
in Africa* the full grown Negro may Ira^e developed from the pygmy, 
either through mutations in the reverse direction or by the stimulus of 
hybridization. 

All of this is speculative stuff—hard to swallow. .\ny theory that can 
be devised to fit the present evidence is like the green spectacles that the 
owner put on his ass to induce him to eat shavings. It makes indigestible 
stuff look palatable* so that it can be gulped down. The ultimate result 
is likely to be a stomach ache* 

COMPOSITE RACE 
(Predominanrly Negroid) 
n USH^ fAX-HO TTEXTOr 

(Negrito + PabeolI[hk Bfrakop + minor fractions of Bantu Negro and Ha- 
miiic MediiciTiirtean in Holtcntou) 

SoriiUg Criteria: 

1+ Hair form: liny s|dral!i Rowing in [»epjKrr■corns 

2. Hair color: black 

3. Eye color: ttark brown to black 

4 . Skin color: yellow ia yellow brown 

5. Nasal index: over Ha 

6. .Stature: under 160 cm. 

Other Characters: 

7. Cheek bones: Mongoloid latcra] and frontal jtn; fat padded 

8. Eyes: slit-like, slanting* frequent tniemal epic.iothits 

9. Nose form: very broad* flat root; low. brcxid bridge; concave profile: 
thick, elevated tip; Haring alae 

10. Forehead: bulbous, brow'.ridfjcs little tievcioped 

11. Face form: triangular: |JOtn[ed, recessed chin 

12. Head lonn: usually teotling toward doliclioccphaly: index under 78 

IS. Body hair: beard and body hair sparse or absent 

14. Ear: frequent otcmrcnce of short, square, heavily rolled Bushniaii car 
dei'oid of lobe 

15. Buttocks: marked steaiopygfa in females* slight in males 

16. External genitals: hori^f'onial penis: eli’iogated labia nrinora 

17. Lips: usually thick and everted with prominent lip scatn 

SECONDARY SUiJiLACES 
1. BUSHMAN 

Characters: 

a. Stature: less than 150 cm. in unmixed iiidividtials: average about 
H4 cm. (56.7 in,) 

b. Head form: cephalic index usually over 75: head broader, lower, with 
more msrketl parietal Ijosses than in floitentots 

c. Face form: shorter* squirer* more curyprosopic than in Hottentots 

d. Ear: Bushman ear commoner 
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t. Skin color, oliener yellow broi^Ti lltan yellow (?) 

Distribulioii: Kalahari Desert, Soaih Alrica 
2. HOTTENTOT 

(Biuhman + Baoiu + Hamkic Mediterranean?) 

Characters: 

a. Stature: ollen exceeding 13U cm. 

b. Head form: cephalic iiulex usually 75 or under; head narrower, 
higher, with more projecting ixciptu than In Bushman 

t Face lonn: more eloj^gate and triangular tlian in Bushman 
d. Skin color: said to be lighter—yellower—than in Bush man 

c. Steatopygia: more pronouticctl in tloitcntui women, perhaps because 
of superior nutrition 

Distribution: Southwest Alrka; formerly also Ci|>e Colony 


the FAT-BUTTOCKED BUSHMEN 

The Bushman’s staiuro is not grtai. 

His jaw is t|uitc prognathnus: 

Within his yellow, wool-siarrcd pa it 
His skull is noi capacious. 

His seamed nicmbranous lips arc ihitk. 

His malars arc protrusive; 

He sprays his ss'ords with dental click. 

His sjxtech is most tlTusivc. 

He squints with cpieanlhous eye 
Across a nose prodigious; 

He likes Jus osiridueggs quite high, 

His women sieatojjygous. 

—Droppings ol a MoronologisL 

At least fifteen thoitsainl years ago. South Africa was peopled witli 
dwarfish, ycllow-skiimed huriicrs who purstied the big game of the coun¬ 
try with little bows and stone-lipped arrow's, and j>ainted or pecked on 
rocks and LTive walls vivid scenes of the chase, realisiic animals, and cere¬ 
monies of religiotis or secular iiuporc After these little Juiniccs waddled 
their diminutive wives, provided by nature with prodigious hustk^, 
which doubtless tindtdaied u> their rhythmic gait and were admired in 

proportion to their size and mobility. ^ , 

This cximordiriary group ol Utile people combines the most Negroid 
pepper-corn hair and the characteristically full and everted lips with 
the slant eyes, yellow ish skin color, epicanihic folds, bridgeiess nose, and 
projecting, fat-covered cheek bones of the Mongoloid. It possesses also 
die additional attraction of stcatopygb. an enormous accumulation of fat 
localized on the buttocks and thighs and especially developed in die 
women, who also show' a peculiar conformation of the external genital 
organs. Stature is little atwve that of the pygmies. 
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Every competent human taxonomist recognizes a basic affinity of 
the Bushmen with the Congo pygmies or Negritos. This is evidenced in 
body size, and, more importantly, in the peppcr<orn hair—spiral clumps 
each consisting of a number of tiny coils not more than a millimeter in 
diameter, and separated from each other by bare spaces on the scalp. 
This pepper-corn hair is perhaps the most specialized hair growth known 
in the human species. It seems to be a retention of a condition frequently, 
if not usually, found in Negroid infants. The Bushman lips are thick 
and everted, not as markedly as in full-sized Negroes, but alM)ut to the 
extent seen in infantile types of Negritos. The special Bushman ear is 
clearly a modification of the short, broad, and apparently foetalized 
pygmy ear and is distinct from the finely cut Negro ear, particularly in 
that the Bushman ear has a very broad roll of the helix or outside rim, 
whereas that of the Negro ear is u.sually very narrow. The fatty accumula¬ 
tion on the buttocks and thighs, known as steatopygia, and enormously 
develo|>ed in the women, occurs at least occasionally in the Congo 
pygmic’s and in the Andamanese. .Nowhere in living suxks is it so con¬ 
stantly and magnificently developed as in the Bushman-Iiottentot race. 
On the whole, then, the Bushman shows undeniable Negrito affinities. 

Some students want to dismiss the Mongoloid features of the Bushmen 
as “illusory.*' This is merely “looking the difficulty .stjuarely in the 
face and passing on." The Bushmen and Hottentots have more Mon¬ 
goloid than Negroid features. .Narrow eye slits with inner epicanthic 
folds, flat broad nasal rtxit and low concave nasal bridge, laterally and 
frontally projecting malars with a fat pad covering them, yellow to yellow 
brown skin color—the Bushmen have all of these and lack no depend¬ 
able Mongoloid criteria, save the coarse, straight hair. If one attempts 
to explain them as independent developments in the Bushmen stock, 
due to convergent evolution, he thereby qualifies himself as the world s 
champion camel-swallower. If the racial historian regards this astound¬ 
ing conglomeration of specialized Negritoid and Mongoloid features in 
a single race as the result of hybridization, he is faced with the difficulty 
of finding in .Afiica any .Mongoloid stock, now, or at any earlier time, 
that could have contributed to the cross. In the first edition of this lxK)k. 
I tried to surmount this difficulty by postulating an early prehistoric 
cross of primitive Negritos with incipient Mongoloids, somewhere on 
the western slopes of the central Asiatic plateau. I had to pick that 
region because there are certainly no Bushman-like tyjxs in south¬ 
eastern .Asia or in Oceania: so the hybridization could not have o(- 
curred there, unless all of the mongrels subsequently trekked for .Africa. 

»»• Howells. Mankind So far, p. 278. 
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I now feel obliged lo reject this explanation entirely because it is in¬ 
credible that such Bushman types would not exist in southeastern .Asia 
today if they were the issue of a Mongoloid-Negriio cross. These very 
crosses have taken place frequently in that area. The jakuns of the 
Malay Peninsula are supptjscd to have resulted from such a fusion 
(Malay-Seniang), and they do not resemble Bushmen at all. 

judging from the statuettes found in European caverns from the 
Aurignacian onward, steatopygia was a marked characteristic of some 
of the late Palaeolithic peoples, and the skeletons of the old woman and 
boy of Grimaldi are certainly Negroid and not much unlike those of 
Hottentots or liushmen of today. Further, the late Palaeolithic or 
Capsian art in Spain is so strikingly similar to the rock paintings made 
by the Bushmen in South Africa as to force the conclusion that both are 
the work of the same or closely allied peoples, although, probably, made 
at different times. Perhaps a stock ancestral to the present Bushmen- 
Hottentots was in northern .Africa and a part of the Spanish Peninsula 
at the end of the glacial period, and subsequently withdrew through 
the whole length of the .African continent, finally being reduced to its 
late prehistoric distribution over most of South .Africa. .An alternative 
theory is that this race occupied lK)th North .Africa and South .Africa 
simultaneously, having invaded it from some other part of the world or 
having formed some center of dispersal in the .African continent itself. 

On the whole, I think it improbable that the ancestors of the Bushmen 
and Hottentot could have migrated from the extreme north of the 
.African continent to the southern tip, passing through the tropical 
forest zone. It seems much more likely that they spread in both direc¬ 
tions from some common point of departure such as might well be found 
in the Horn of .Africa or in the Lake region of east central .Africa. In 
any case, this race must have been differentiated before the end of the 
glacial period and in some unglaciated area. 

If we accept the opinion of Sir .Arthur Keith and most of the South 
•African anthropologists, the Bushman-Hottentot slock of today has 
evolved from the Pleistocene, Middle Stone .Age, large-brained Boskop 
type through such later types as the Fish Hoek man and the geologically 
recent Strandloopcrs (cf. pp. 394—895). This view is based upon similarity 
of cranial characters and postulates a radical reduction in the size of 
the brain among modern Bushmen and Hottentots as compared with 
Pleisuxrene ancestors. In all probability, a dwarfing of general body size 
is also involved. This process would be definite degeneration. Diminu¬ 
tion of size is indeed a fre(|ucni phenomenon observed in long- 
continued inbreeding, particularly under adverse conditions of physical 
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environment and, especially, with defecuve nutrition. If we accept the 
largely Boskopoid ancestry of the Bushman, wt have to swallow also the 
degenenition theory, unless ive suppose that the size reduction of the 
modern Busliman-Hotieniots has resulted from a liybridization of the 
moderately-siatured Boskopoids ^vith pygmies from the Congo Forest 
area or their relati%TS. A similar hybridization between Negritos and 
archaic Whites has produced, apparently, the small Tasmanoids of the 
Cairns rain forest area in northern .-\ustralia. 

If the Bush man'Hot ten tot stock js merely a remnant of shrunken 
Boskopoid descendants, rve have still to accotint l>oth for the Negritoid 
and the Mongoloid featores in these enigmatic, dwarfish, South .African 
aboriginals. If ire adopt the hybridization hypothesis. \ve may attribute 
Wfxjlly hair, thick lips, and perhaps steatopygia. together udth the Bush* 
man ear, to the strong tk^ngo pygmy strain. That would leave the 
Mongoloid features as a legacy from the Ifoskopoids, What there is of 
that fossil specimen looks neither definitely Negroid nor Mongoloid. 
Some students have tliought it nearer a White type. 

There is another curious complication in this African racial enigma. 
The Congo pygmies show a strangely high proportion of the B blond 
group (the gene q = ,2|f| to .222) tvdiich is well up lo Mongoloid or 
East Indian spec i fit a lions, whereas fttU Negroes ordinarily run from 
alxjut ,11 to ,16 in this gene and are much higher in O (gene r). The 
208 Kung Buslimen typed by Pijper (Cf, Table 8, p. 519) are, ou the con* 
trary, very low in Ixith A and B and consecpiently very' high in O, like 
typical Negroes. However, these Bushmen must certainly be strongly 
mixed with Negro blood: there can hardly l>e that numbcT of pure 
Bushmen in existence, Pijper's 506 Hottentots from Pretoria show 
the following gene frequencies: p = .220, q = .210, r = .590. That is 
very close to the Congo pygmy formula and may he duplicated among 
oui andH^ut jVIi>ngoloid5. btit also among Indo Dravidians, 

Now the Hottentots are ordinarily stipjjosed to be Bushmen mixed 
with Bantu Xcgto and possibly some Hamitic Mediterranean White. 
TUcir head form is more Negroid than that of Bushmen and they are 
often somewhat uiller. Yet they are yellower and possibly more Mon 
goloid in appearatice than Buslimen. 

The present wTiter can rio little more than leave this racial mess in 
the lap of the reader, except to offer the following precarious stiggcsiton. 
The ancestors ol the Ciongo pygmies left the Asiatic area at a time prior 
to the full devdopment of eiiher Mongoloid or Negroid stocks and 
carrying incipient tendencies toward lK>th of these specialized deve]oj> 
mems. The high B in die Congo pygmies and Hottentots shows .Asiatic 
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origin, but not necessarily Mongoloid inheritance. Tlic ancestors of the 
Palaeolithic Boskopoids may also have carried Ixnli tendencies- In some 
tvay or other, the Congo pygmies went Negroid in iheir forest liome, 
svhereas the kindred stock in Soiiili Africa developed moic clearly Moii' 
goloid features disharmonitally blended with Negritoid, either because 
of some environmental selection or because the Boskopoid strain in 
their ancestry reinforced the latent pro to-Mongoloid potentialities de¬ 
rived from mixture with tlie pygmiesd®" 


PRIMARY RACE 

///. MONGOLOID 
Sorting Criteria: 

1. Hah form: coarse lex lure 

2. Hair color: blark 

3. Skin color: yellow or vtUow brown 

4- Eye color: medium to dark brown 

Eye form: oiMfjiiiig sltt-likc. slaniing; upper lid with total -Mongoloid 
fold- or internal ephanihic fold; heanylidded. lat emlxcdded, not 
much recessed 

6. Nose formt in fun tile, rttoi very low-, no nasion depression, bridge low 
and of medium bread I h; tip short and medium in tJiickness; alae 
medium; profile variable, but tisually concave or straight 

7. jMaliirs wiih strong frontal and lateral jut. usually covered with lai 
pad 

fi. Hair quantity: beard and body hair Jeajt developed of all races 
Other Characters: 

9. [ifnly build: quite variable, hut usually hroad shoulders, long trunk, 
short extremiiicji calves of legs well developed 

la Stature: variable, hut usually averaging under 167 cm, 

IE Teeth: shovel incisors usually present 

12, Sacral {Mongoloid spot): generally observable in early years 

13. Blood group: tisuaJly high in B; r = ,25 or more 

PRIMARY SLlBR.ACES 

E CLASiyIC MO\COLt>ID 

Sorting Criteria: 

a. Cephalic index: 80 and over, averaging about S5 
b- Eyefold; complete Mongolian 

Other Characters: M above, 1-12 

Dhiribution: Siberia. Amur fiver district, and sporadically in northern 

lOffThb lahonuus explanation seems to me to be men mote implausible than my forenci 
simple siiggHiion that Bushmen arc the rcsuli of an early Mongoloid Negrito cross in Asia, 
llowcvcrjt does lake into account a ttilisidcrable Itody of new palacontological evidence froon 
South Africa, as well as the blood group data. These accretions of tnonledge muddy still 
further the already troubted waiem There is a cynical story alwut the old fashioned laxuno 
mist who feimd a new kiml of hug that would not fit into hi* cnionuilogical classilication 
He solved his dilemma by stepping on the liug. Of iwurse, Hoticiitois, Bantu, ami Europeans 
have Vied in the common cause of extlnguiilitnjt the fiiishnieii, hut their radial amhignitv 
will probahlv cominue tohaum ns 
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Chi HR, ^[DngDl^a, Tibet. Tvpical peaplcs: Gokli, Giliali; Burial and 

some oiher Mongol tribes: nui'ty northern Chinese^ Tibetans, etc 
2. AKCTIC MONCOLOID (e&KIMOID) 

Sorting Criteria: 

a. Ce|jhaiie index: iexi than 81} 

b. Nasal index: usually l«5 I ban 70, lepiotrhJne 

c. Shull vault: scaj^hoid, gable roubshaped 

d. Fare form: ''£!>' broad, very long; exaggeration of Mongoloid jut of 
malars; everted gonial angles 

c. Si a tore: usually smalb averaging under 160 cm. 

1. Eyefolds: complete Mongolian fold usually not found in adull males 
Disiribuiiun: Northeastern Asia and Arctic fringe of North America, In- 

cludcHi in Rtidiiion to Eshimo, Chukchi, Kamtchadals, and probably 

Tungtrs and other Pakicoasiatics 

THE INSCRUTABLE MONGOLOIDS 

The tliifstiijns: “\Vliat is a pure Mongoloid?" and "Where are die 
pure Mongoloids?" have %’es:ed ihe audrorof this book over a. long pericKl 
of years and tould not Ijc answered satisfacLorily in 1930. Research in 
Asia since that peritxl has cleared up the matter, at any raie, to die 
pcartial satisfaction of the present ivritcr. A "pure" Mongoloid 1$ a 
person ivlio jiresents the entire array of "spot" Mongoloid pliysical 
characters; tfiat is, fie is phenotypical ly pure, irrespective of what fiis 
ancestry may be. The retpiired array of characters includes the eight 
listed as sorting criteria in the outline (p. fi33). Groups or individuals 
ivjth only part of this list of features are mixed Mongoloids of one son 
or another, I completely disagree uith the view of Howells that 
Monguloids rvith a full panoply of Mongoloid characters are to he rc' 
garded as 'spetialized” and all others who have this or that Mongoloid 
feature, hut noi all of them, "unspecialijted." We are not presently in 
the jjrimary racc inaking phase of m,in s evolution, nor have we been 
at that stage of the evolution of ffomo stjpiem for the past ten dionsatid 
years or more. Races that have been fonned within that span, or are 
currently in process of formation, arc setontlary or composite races tliat 
result from the hyliridi/aijon o( the older j>rim3ry stocks. There certainly 
WAS a period when most of Homo siipiem could be tlewTibed as “gem 
erali/ed" or “imspeciali/ed" in the sense that tlie members of the species 
carried a mtdange of imperfectly differentiated physical traits — White 
features, associated uith vague and incipient Mongoloid or iNegroitl 
tendencies. Certainly, this phase or period must have ended soon after 
the dispersal of tlic rudimentary specks, Homo sapietis, from a common 
center to the outlying pam of the Eurasiatic land mass and to other 
Howrlls. ofi. ait., pp. 250-251. 
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coiiunents. The formation of the primary races was the result of isob^ 
lion, mhrceding. ihe environmental selection of initiations within the 
groups ihns genetically dreumscribed, and the tliance dropping otii 
of citaracieis. It was a phenomenon of sparse and svidely separaied 
human stocks, noi of vast [Dopulations impinging upon each other ami 
differentia ling in Hitle clusters within a vast area of conihiuons dis¬ 
tribution. The numerical proliferation of mankind was not acceleiaied 
until the development of agriculture and the domestication of animals 
furnished a firm Ijasis of subsistence for large groups, and tlie foiination 
of secondary races did not occur until expanding ^xjpulaiions, aided hy 
the invention of devices facilitating transporiaiion, began secondary 
mass migrations that renewed the contacts between peoples tliat had 
existed in tlie unditfereiuiated, early ncamhropic phase before the 
primary dispersals and formations of ^Negroids, Mongoloids, and ^V liites. 
[n my opinion the primary race-making phase ended at about the close 
of ilie I'leistocene—say 15,000 to 20.000 years ago. 

It is hard fur me to understand how any physical anthropologists, 
Lonvei’sant with the muliiiudinous and, on the vvliole, very satisfactory 
information gathered in the past score of years upon tlie results of 
primary rate mixtures and also upon the elTects of liackcrossing and 
hybridization between composite races, can be so naive as to suppose 
that ill this promiscuous and thronged world perM.3ns who display a 
disharnionic mixture of radically divergent racial characters taii be 
"un-specialized” or ''undifferentiated." *“ The single possible exception 
is the vestigial Bushman-Hottciitot stock. Tven here the possibility of 
retciH hyln idizaiiou cannot he lightly dismissed. 

Add to the data of race mixture the continually unfolding sequence 
of archaeological discoveries in which an earlier and more primitive 
racial (or at least) physical type underlies recent remains of dilfereni 
culture and aspect and we have the physical types and the environnienlal 
settings in which niixttires hav'e taken place and composite or hybridized 
types have arisen. 

Peoples of the full-blown classic Mongoloid type are cniuentrated 
ill eastern Siberia along the Amur river, including sudi tribes as the 
C,s)kli, Ciliak, Koriak. and, farther in the iiueiior, at least some of 
the Mongols proper—notably the Burials. The classic Mongoloid type 
also occurs frecjuenlly among the nortlieru Chinese, piobahly sporadic 

in For pjtamplc, 1 am Mcoumlcd at ihi 5 suiL-m^iu hj l UiwelU (of-.rU,. p. rfjprU 

to Ihc pcoplt of Chinai - Thev do not, at anv rale. ap|*trar lo ran cam :iny clcmCTK which n 

not piitcly Mongataid* 
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cally in Tibet, and, to a considerable extent, among such western Mon¬ 
gols as the Kalmucks and the 'I'ourguts, and such northern Mongols 
as the Khalkas. However, there are, probably, some mixtures in most 
of these grou{)$. 

In addition to the brachycephalic Mongoloids, there is a long-headed 
group with fully Mongoloid characters in extreme northeastern Siberia, 
including the Tungus, the Chukchi, the Kamtchadals, and probably 
others. I can see no good reason for assigning the Elskimo to any separate 
classification of their own. .As far as I am aware, they show no characters 
that distinguish them from the Arctic Mongoloid subrace. Particularly, 
the Eskimo and the Chukchi seem virtually identical craniologically 
and, probably, somatologically. 

Explanations of the origin of the Mongoloid primary race include 
some ol the wildest environmental fantasies that have been dreamed 
up by anthropologists. Here, for example, is the vision of Sir John 
M>Tes,*’* who in his own field of the history and archaeology’ of the 
Mediterranean tempers his brilliance with scientific caution and sticks 
closely to dependable evidence: 

Rather the vast accumulation of loess, the deposit of countless dust storms, 
suggest a "continentar* climate with wide variations, and the possibility of 
at least seasonal occupation by fleet grazing-animals, such as the horse. It is 
indeed to an intimate parasitic connexion with such an animal "host,*’ in 
some such circumstances, that we have probably to ascribe the highly spe¬ 
cialized ty|>e of man characteristic of this region now. The yellow skin- 
colour of the .Mongoloid man gives him protective camouflage in sandy 
desert and dry-grass steppe: the structure of his straight, wiry hair, and its 
rarity except on the scalp, suggest adaptation to a continental climate; while 
its extreme length in both sexes serves to disguise the characteristic profile 
of the human head and neck, and approximate it to that of a tpiadruped seen 
from behind. From the rather prominent jaw combined with globular brain- 
case may be inferred long habituation of some food which minimized the 
pull of the muscles on the side-walls of the skull; and the only food which 
fulfils this condition is milk and its products, on which nomad Tartars still 
live almost exclusively: the absence of face-hair, the short concave nose with 
spread nostrils, the {xrculiar infantile \i\K, the wide Hat face and obliquely 
set eyes, are adaptations we should ex|)ect if for ages this milk was absorbed 
direct from the udder; and the short legs of some Mongoloids, and poor de¬ 
velopment of the calf-muscles in all, sugge^st that, like Eartar infant nowadays, 
the parasitic proto-Mongol sat tight upon his host betw’cen meals, and shared 
its wanderings. 


u* .Myres. **Primiiive Man.** pp. 22-23. 
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Now if the reader can swallow this colossal talc, he would better close 
this book and seek his information on evolutionary subjects from Ki|>- 
ling’s Jusi So Stories which explain animal adaptations quite as plausibly 
and much more amusingly than does this tick hypothesis of Mongoloid 
man. But it seems to me that the bed-time stories of the anthropo- 
geographer, however diverting, contribute little of value to the intricate 
history of evolution. 

.Another line of interesting but somewhat fantastic speculation at¬ 
tempts to relate the genesis of the .Mongoloid tyjje to thyroid insuf- 
ficienc)'. .Acromegaly, a disease that involves a tumor of the anterior lobe 
of the pituitary' and presumably excessive secretion of some of the hor¬ 
mones from that lobe, frequently causes gigantism, an enormous elonga¬ 
tion of the face, and an excessively dolichocephalic head. On the other 
hand, a hypothyroid condition, as associated with goiter and cretinism 
and probably myxoedema, produces a physical ty|>e with long, heavy 
trunk; short, stumpy extremities; a very short broad head with bulging 
forehead and no brow-ridges; flat, concave nose; internal epicanthic eye 
folds, absence of beard and body hair, and rather straight, coarse head 
hair. .More or less the same physical type occurs in the so-called Mon¬ 
golian idiots, but these do not improve under dosages of thyroxin, 
whereas cretinism is virtually curable by this therapy. 

Now, it is known that inland areas deficient in icKline are also the areas 
ol cretinism and goiter. In fact, iodine deficiency seems to be the main 
cause of this endocrine pathology. So, it is easy enough to jump to the 
conclusion that the Mongoloid race has originated in some iodine- 
deficient, inland area of .Asia and owes its brachycephaly, straight coarse 
head hair, scanty liody hair, epicanthic folds, and all of the rest of its 
special characters to the fact that it is a pseudo-achondroplastic, hypo¬ 
thyroid rare, developed, as .Marett puts it, for icxline economy. 

If it could be established that all .Mongoloids have low basal metabolism 
(a sign of thyroid insufficiency), this mineral deficiency theor> would 
be considerably strengthened by the finding. However, results so far 
in the study of racial differences in basal metalxilism are conflicting and 
inconclusive (cf. p. 541). The comparative sparsity of body hair in man 
has been guessed by many to be the result of an endocTine change in 
our protohuman ancestors, and it has been sugested by more than one 
person that human hairlessness economizes th)Toid stimulus. Icxline 
deficiency lc*ads to Ixidy hairlessness in animals, and Marett projxjses 
to regard the long, coarse, straight hair of Mongoloid pc-oples (and also 
of the Himalayan ox) as economical of iodine. If iodine is responsible 

o* Marcll. Race. Sex. and Emneonment. passim 
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lOT cell proliferation, the larger the cell and the coarser the hair* the 
fewer hairs per unit of area will be required.”* In this connection, 
abo, we niiisi not forget that the great ape of Asia, the oraiig'iiian, is 
a kind of a Mongoloid in lack of brow-ridges, in presencX' of epicantfiic 
folds of the eye, and long, straiglu, coarse ixidy hair (atthongh the body 
hair is abnndant in orangs enjoying good health and adequate nutrr 
lion). Marett has liruiatly overworked Uic mineral deficiency theory as 
a main directive of evohition, Nevertheless, there may be something 
in it. 

Keceiitly a popular view of the differentiation of Homo saffieus into 
its three main races stresses the principle of retardation of groicth or 
foetalization.'” The idea is tfiat the stocks retaining the most foetal or 
infantile characteristics in their adult life are the most advanced* and, 
possifdy, the latest to be ex'olvcd. If we admit the correctness of this 
view (which is arguable* to say the least), the next (|itestion is to decide 
which race is the most foetalized. liolk. in disctissing this matter, points 
out that the Mongoloids have a foetal complex including brachycephaly, 
epicanthus* slight protrusion of the eyes (exopluhalnuis), and he might 
have added lack of development ol body hair and some other characters. 
Iloive^er, iie cemsiders the race most fottalized in the suppres¬ 

sion of pigmentation, retarded eruption of third molars, et cetera* and 
he judges the Negroes least foctali?ed because of black skin and in- 
frerpient suppression of third molars, et cetera. Yet lie refuses to commit 
himself as to which race wins in this retardation contest. To my mind, 
iliese is no serious question of the primacy of the infatuile Negrito in 
these res|>ects* I should judge that Ixjth .Mongoloids and Negroids have 
more claim to being called ^"foetal tied” than any of the White subraces, 

^V'eidenreich derives the ivliole process of refinement and ligluening 
of the bones of the skeleton and skull in Homo sapiens from increase 
in the si7.e of the brain relative to Ixidy bulk and the recession of the 
jaws. .A great many of tfie elements of the bony reinforcement system 
fjetxjme obsolete and disappear in this process of cerebral i;cation. How¬ 
ever, ^Veidenrcic!l tierives Homo sapiens from Sinantfiropiis, a coarse- 
boned small-brained ancestor* His contentions as to feaiure.s in Sinan- 
ihropus that foreshadow the Mongoloid have been discussed in 
connection with fossil man (cf. pp. 304-305) and are not convincing in 
the opinion of the present writer. Vet he is probably right in his viesv that 
the refinement of the skeletal framework is a phenomenon connected 
with the growth of the brain in the entire species of Homo saptensr 

IH I6t. 

i”lkilk, ''Oirigin of Rad^I Chantetcristia in Man,” pp. 
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\Vc are still without a single geologically ancient find ol man that is 
undeniably Mongoloid. The furor over the Chancelade skull (an Upper 
Palaeolithic specimen belonging to the French Magdalcnian) still 
breaks out occasionally, but in a half-hearted way. The cranium docs 
show some F.skiinoid features, but these are considerably attenuated 
by Keith’s discovery of an old photograph of the skull with the nasal 
bones (now gone) still intact. They weie high-arched and beaky, not 
Eskimoid or Mongoloid. The imaginative theory, championt*d by Sollas 
and others, that the Chancelade man followed the reindeer northward 
in the glacial retreat and evolved into the F.skimo is hardly worthy of 
serious consideration. In the Upper Cave at Choukoutieii, Weidenreith 
found another F.skimoid skull (long-headed, broad-faced, with sharply 
angled and jutting malars, and a slightly gable-shaped vault). It does 
not stretch the craniological imagination unduly to sec in this specimen 
the prototype ol an Eskimo female. However, the Old Man ol the 
Upper C«ave of Choukoutien, labelled ’•proto-.Mongoloid” by Weiden- 
reich, seems to me to be an out-and-out White. Hints ol the coming 
tlcvelopmcnt of Mongoloid features of the malars are not lacking in 
some of the Cro Magnon types and other skulls of the European l^pjX’r 
Palac-olithic, but whether they arc rudimentary, latent, or due to early 
racial mixtures cannot l)c delinitcly decided. On the whole, they mas 
well be incipient Mongoloid features in a mainly White strain. If we 
had the malars of the Piltdown skull (Eoanthropus). it is not impn»bable 
that some of these prototypical Mongoloid characters might be evident, 
judging from the conformation ol the frontal Ijone. 

It is probable that the .Arctic .Mongoloid type (best known in the 
Eskimo) may have emerged before a brachycephalic mutation took 
place in Mongoloid race, although it is generally supposed that the 
Eskimo represents the latest migration to the New' World, and it is 
altogether certain that brachycephalic near-Mongoloids in some way 
by-passed the Eskimo into the New W'orld. 

COMPOSITE RACE 

(Predominantly Mongoloid) 

I. ISDONESIAN MOSGOLOID (ISDOSESIAN MALAY) 

(Mongoloid -f- primitive Mwlitcrranean -f- /Xinu Negrito) 

Characters; 

1. Skin color; dark yellow brown, sometimci red brown 

2. Nose form: nasal index 80 and above, mesotrhine or chamaerrhine; 
nose usually low-bridged. concave with Mime root depression, alae 
flaring 

3. Hair form: usually straight and coarse, sometimes slightly wavy 

4. Hair color: black, but with occasional reddish tints 
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5. Eye color: medium to dark brown, or almost black 

6. Lips: thicker than in Classic Mongoloids 

7. Prognathism: some degree of alveolar prognathism usually present 

8. Face form; Mongoloid conformation of cheek bones; faces shorter with 
squarer hinder jaw angles (gonial angles) 

9. Stature: under 165 cm., averaging from 155 cm. to 163 cm. 

10. Hair quantity: beard and body hair very sparse 

SECONDARY SUBR.VCES 
1. MALAV-MONGOLOID 
Characters: 

a. Head form: cephalic index over 80, usually averaging 85 to 86; brow 
ridges medium in development oftener than in pure .Mongoloids 

b. Hair form; always straight 

c Body build; very short and broad, mesomorphic 

d. Skin color: light yellow brown to dark yellow brow*n 
Distribution: Indo-China, Thailand. Bunna. Malay Peninsula. Dutch East 

Indies. Philippines, etc This subrace includes most Japanese 
S. INDONESIAN 
Characters: 

a. Head form: cephalic index under 80, averaging about 78.5 meso- 
cephalic dolichocephalic 

b. Hair form; usually slightly wavy 

c Face form; narrower, longer, more oval than in Malay-Mongoloid 
subrace 

d. Nose form: higher, narrower, longer nose than in Malay-Mongoloid 
type; sometimes convex 

e. B^y build: slender, linear 

f. Skin color: light red brow’n to medium brown 

Distribution: Pre-Mongoloid groups in southern China, Indo-China, 

Buima, Thailand. Many interior tribes of Malay archipelago 

THE PIRATICAL INDONESIAN-.MALAYS 

This highly composite race is particularly concentrated in the Malay 
Peninsula and in the Malay .Archipelago, but many of the peoples of 
Indo-China, of Korea, and of Japan belong to types that may be in¬ 
cluded under this designation. The Indonesian type, often distinguished 
as a subrace, is generally considered to differ from the more mixed Malay 
type in its shorter stature, its tendency to dolichocephaly or mesocephaly, 
wavy hair, and less Mongoloid feature's, longer and narrower nose, and 
straighter eyes. The skin color is red-brown to brown and the hair is 
black. The Malay type is, on the contrary, distinctly brachycephalic with 
more prominent cheek bones, flatter and more concave nose, frequent 
Mongoloid eye, and coarser, straighter, black hair. The skin color is 
oftener dark than in the Indonesian type. 

In the Malay Archipelago, generally speaking, the longer-headed and 
more wavy-haired Indonesian type ten^ to occur in the inland areas 
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and the hrachycephalic Malay type on the coasts. Dixon postulates for 
this region a succession of migrations somewhat as follows. The first 
inhabitants of these islands were a majority of “proto-.Australoids'* and 
a minority of Negritos. It is imjiossible to say which of these peoples 
came first from southeastern .Asia, but one would incline to fa\or the 
priority of the Negritos. There arrived, considerably later, a flood of 
Negroid |>coples. who absorbed, drove inland, or otherwise overran the 
more primitive populations. Soon afterward there came into western 
Indonesia long-headed, wavy or straight-haired peoples who were the 
ancestors of the Indonesians. Dixon believes these to have been a blend 
of Caspian (“Nordic”) and Mediterranean. To me it would seem more 
probable that they were Mediterranean. They must liave been mixed 
to some extent with the earlier Negrito. .Australoid, and .Negroid ele¬ 
ments before reaching Indonesia. These long heads of predominantly 
White stock, according to Dixon, seem hardly to have penetrated NIela- 
nesia or .Australia, but reached by another route the islands of Micro 
nesia and of central Polynesia. Next there came from southeastern .Asia 
a |>opulation of short, yellow skinned, stiaight-liaired people, bracliyce- 
phalic and frequently having Mongoloid eyes. These migrants pressed 
back into the interior the earlier population and made themselves mas 
ters of most of Indonesia. They are called by Dixon “proto-Malay.' One 
gathers that they are sup|X)sed to have been mixed Mongoloids with 
some Negroid strains. Finally, at a time, according to Dixon, not much 
before the Christian era, there came from some portion of eastern oi 
southeastern .Asia the Malays themselves who are said to differ from the 
proto-.Malavs largely in having straightet, higher noses and a less fre 
quent development of the Mongoloid eye. These were again a mixed 
Mongoloid people, but mixed with non-Ncgroid elements. .Ml of this 
welter of peoples interbred in Indonesia to form the compisite race 
lumjjed togethet under the name Indonc-sian-.Malay I am not con 
vinced of the accuracy in detail of this account. But in general it seems 
undeniable that the earliest substratum of the |x>pulation was Negrito- 
.Australoid, the intermediate layer Indonesian (Mediterranean-like 
White), and the up|>er crust mixed Mongoloid (Malay). I uke no stock 
in the issue of full-sized Negroids that Dixon and others wish to float 
on top of the .Australoids and Negritos. .My present opinion is that all 
Oceanic Negroids are mixed derivatives of the pyginy Ne^itos. Nor 
can I see the physical evidence for two waves of Mongoloids—proto 
Malay and deuiero-Malay—although some of the earlier Malay- 
Mongoloids probably l>ecame more mixed with ancient Negritic strains 
than later arrivals, and. corresp<mdinglv. some of the later Malays may 
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have carried a fuller complement of Mongoloid features than their 
predecessors. 

When the physical anthropology of the Malay Archipelago and of 
Melanesia has been properly done, I have little doubt that it will be 
possible to sort out in most of the island groups types representative of 
the earliest migrants (probably somewhat modihed by admixture), to¬ 
gether with all of the later types. Indeed, this has already been done 
in .Australia, and in java, where Nyessen recognizes in the contemporary 
populations Australo-Dravidian, Negritic, and Mongoloid types, in ad- 
dilion to a "South Furopean" element."* All of these strains arc evident 
in the Philippines, both in skeletal remains and in the living popula¬ 
tion. although here again there is a deartli of large series of the living, 
carefully measured and adequately analyzed. 


COMPOSITE RACE 

(Predoniin.inily Mongoloid) 

AMERICAS ISDIAS 

(Mongoloid -F Iranian Plateau + Australoid -|- very small Negritoid element) 
Chararters; 

1. Skin color: yellow brown or red brown 

2. Hair color: black, rarely dark brown 

S. Eye color: dark brown to black 

4. Hair form: straight, coarse: rarely vfz\-y and of medium texture 

5. Nose form: nasal index usually over 70; predominantly mesorrhine: nose 
very long, usually high bridged and convex, but wide in the bridge: tip 
usually medium thick and depressed, alac rather Baring; lower, shorter noses 
occur in certain types 

6. Face form: malars nearly always typically Mongoloid, but jaws deeper 
and chin more prominent than in typical Mongoloids; medium prog 
nathism 

7. Frontal region: brow-ridges and glabella strongly developed, foreheads more 
sloping than in typical Mongoloids 

8. Mouth: lips thinner and mouth slit wider than in Mongoloids, but excep 
tions in some types 

9. Beard and body hair; sparse 

10. Eye folds: complete Mongolian fold lacking; internal fold rare except in 
women and children: external fold common 

11. Teeth: shovel incisors very common 

12. Blood group: usually nearly 100 per cent R. but erratic occurrence of very 
high A or considerable B 

15. Palmar main line formula: predominantly 9.7.5._ 

Morphological Types 
1. Brachycephals 

Sorting Criterion: cephalic index 80 or over 
Subtypes: 

Hawk-nosed 


*»• Nyfrssen, The Races of Jat>a, passim. 
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Characicn: 

a. Nose form: i>pically aquiline as in 5 

b. Face form: broader and relatively shorter than in dolicho- 
cephals; malars more laterally jutting: otherwise identical 

c Body build and stature: stature varies from short to very tall; 
body build broad, squat; or broad and athletic in taller forms 
Distribution: The commonest type in North America; perhaps also 
in the highland areas of Central and South America, where, how¬ 
ever, only the short, squat body build is found 
Snub-nosed 
Characters: 

a. Nose form: broader, shorter, usually straight or concave in pro¬ 
file; alae flaring, nostrils frontally visible 

b. Hair form; sometimes wavy 

c Lips: thicker integumental and membranous lips, espeaally 
lower lip; more eversion 

d. Face form; more rounded, bony structure less apparent, chin 
much weaker 

c. Body build; both tall and short; tendency toward obesity 
Distribution: Sporadic in the North .American area. I he tall variant 

occurs among the Papago and other \ unian tribes of the South¬ 
west. Probably found among the Yaqui of northern Mexico and 
manv forest trilies of Mexico and Central America. Area of char¬ 
acterization is. however, the Amazonian and Orinoco basins and 
most regions of South America east of the cordillera. 

2. Doltchocephals 

Sorting criterion: cephalic index under 80 
Subtypes; 

Hawk-nosed 

Characters; . 

As in corresponding brachycephalic type, with longer, narrow^ 
faces, generally more linear (ectomorphic) body build. Possibly 
with more reddish brown than yellow brown skin color. 
Distribution; Mostly in Eastern Woodlands area of the United States 
and Canada: sporadic elsewhere 
Snub-nosed 

Characters: ... 

As in corresponding brachycephalic type, but with shorter, nar¬ 
rower face; heavier brow-ridges, depression of nasal root; marked 
platyrrhiny. Btidy build: linear; stature, short: skin color; dark 
yellow brown or brown. 

Distribution: This type crops up in individuab in most parts ol the 
New World. No group known to consbt of a majority of this 

archaic type. 


THE NOBLE REDSKINS 

Progress toward a scientific sulrdivision of the .American aboriginal 
race into clearly marked morphological types (phenotypes), the m.ip- 
pingof the present distribution of these types, and their correlation with 
tJie craniological ty|)es revealed by archaeological excavations has l>een 
inexcusably retarded. Tfie responsibility for this taxonomic lag could 


UP FROM THE APE 


fi44 

be laid squarely upon the sliouldei's of two or three great pioneers in 
the study of the physical anthropology of the Ainerican Indian, if it 
were not for reluctance to substantiate the cyincal remark put by Shake- 
speare into the mouili of Mark Antony: "The evil men do lives after 
them: the good is oft interred with their bones." An almost fanatical 
adherence to three tenets of Faith or prejudice motivated this obstructive 
attitude: (1) the satred unity of die American race: (2) the dental of 
geological or any considerable recent antiquity of man in America: (3) 
die conviction that variations of physical type within the American 
aborigines are due to environmem or to genetic factors that have neither 
racial nor historical significance. 

If we try to approach tliis subject without prejudice and consider the 
jjossibility of subdividing the present American Endian into constiuicnt 
types, we may be able to reach some limited, btit comparatively incon¬ 
trovertible, conclusions. Firstly, there can be no denying that a generally 
Mongoloid SHi'ash of soft part feauires is present in all contemporary 
Indian groups. Of these, the most consistently evidencetl are yellotv 
browm skin color and straight, coarse, black hair, together tvitli the 
natural roncomitant of purely dark eyes. The skin color is not in hscif 
definitively Mongoloid* and it varies from an almost coppery reddish 
brorvn to wmic rare dark bioxvn shades (particularly in the Vaqui of 
northern Mexico). However, all of tlie skin color variations of Indians 
fall ivithin the Mongoloid range (except in cases of suj>posed partial 
albinos). Hair color is not so constant. Some tribes of the Southwest show 
a fair proportion of very slightly tvavy hair that is dark brow'n or may 
have minor reddish tones in iL Such deviations from the Mongoloid 
norm are certainly cominoiier in Mexico, Central America* and South 
Ameiica, but data on their frequency are unfortunately scanty. Almost 
without exception, the growth of beard and body hair in American In¬ 
dians is so sparse as to conform to Mongoloid (or Xegroid) specifications. 

The next important feature is the Mongoloid eye, marked In its fulk^i 
development by a complete fold of the upper eye lid, obscuring the Free 
Ejorder of the lid from the outer to the inner corner, inclusive at both 
ends. This complete Mongoloid Fold does not occur, to my knowledge, 
in American Indians* and I am not sure that it is found very often even 
in the Eskimos, whom J noiv judge to be out and-out Mongolokb. An 
attenuated form of the upper eye fold, covering the inner corner or 
cantiuis, and loosely known as "the Mongoloid fold," is only morlerately 
common in American Indians: it occurs cdten in women and children 
but can hardly be stated to be cliaracteristic of Indians as a race, More^ 
over* the eydiall jii Indians is usually deep set and not shallowly placed 
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and embedded in fat as in model Mongoloids. The eyelids arc not espe¬ 
cially thick, the eye slits neither narrow nor slanting. In fact, the .Ameri¬ 
can Indian really has not a .Mongoloid eye, although i^ersistent inner 
epicanthi may be assumed to indicate Mongoloid admixture, as in 
Europeans. 

The Mongoloid nose is very flat at the root and apparently very broad, 
although actually most of this breadth is not in the nasal bones them¬ 
selves, but in the flattened frontal processes of the maxillae (up|>er jaws). 
The bridge is also characteristically low, but not especially broad; the 
n.isal profile is predominantly concave, the tip infantile and upturned, 
the wings only mcxlerately expanded, and the nostrils directed forward. 
Now, this kind of a nose is conspicuously absent in .American Indians, 
except perhaps in some women and children. Several varieties of nose 
form occur, but none is Mongoloid. The only Mongoloid feature of 
Indian nose, l>est seen in skulls, is the lack of any depression at nasion 
(the juncture of nasal bones with the middle or glaliellar region of the 
frontal bone). Exen this feature is not invariable. 

I'he Mongoloid face derives its characteristic flat apj>earance from a 
combination of skeletal structure and overlying soft parts. The malars 
or cheek bones are ordinarily marked in their lateral flare, in their 
anterior jut, and their sharp angulation (cf. p. 633). Instead of being 
stream-lined or rounded back below the orbits, they are squared (high 
cheek iMines). These Mongoloid malars are usual in .American Indians 
but absent in some of the crania from earlier archaeological strata. In 
the full Mongoloid type, a heavy fat pad usually overlies these squared- 
off malars. accentuating the fonvard thrust of the malars and often ob¬ 
scuring in profile the low root of the nose. This feature is ordinarily 
absent from the American face (but probably occurs as an infantile and 
feminine feature). The Mongoloid forehead is usually smooth and 
devoid of strong brow-ridges; almost all .American Indian crania have 
strong developments of these supraorbital rims of fjone. 

As far as I am aware, there is nowhere in the New World an Indian 
group the members of which appear definitely Negroid. The closest ap¬ 
proach is among the Yatjui of northern Mexico, who combine very dark 
skin with predominance of jet black hair and black eyes, very broad noses 
with flaring alae; thick integumental li|>s and puffy everted membranous 
lips.*" Nor. to my knowledge, is there a tribe, group, or even individual 
that looks like a native .Australian. .Again, I am not sure that there arc 
any pure-blooded Indians who could pass for White, either in skin color 
or in the configuration of the face. There arc, indeed, some Indians on 

>>»ScIl 7 er, Yaqui Indians, pp. lOI-IlS. 
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the northwest coast of Canada who, by their photographs, ap{>ear no 
more Mongoloid than some of the Whites to be seen in central Europe 
who have ac(|uired a dash of the Tartar or some other Mongoloid strain. 
I am not at all sure, unfortunately, that these White types are not the 
result of recent European admixture. However, as one passes south 
from the F.skimo fringe, a general attenuation of Mongoloid features 
may be noticed, and this impression becomes stronger as one encounters 
forest Indians of Central America and proceeds into the Amazon basin 
and other regions of jungle-dwelling primitives. If we had adequately 
studied series from these remote areas. I have no doubt that the impres¬ 
sion could be substantiated by morphological and statistical evidence. 

In general, in .North .America below the Arctic region, the smooth 
Mongoloid foreheads, shallow eyes with epicanthic folds, and low- 
rooted, saddle-backed, infantile noses frequently seen among the Eskimo 
are replaced by more receding and lx)ny brows, boldly arched salient 
noses with depressed tips, massive facial skeletons with not much fat 
overlay, thin lips, and deep, jutting chins. Skins become less yellow 
and more coppery. Then as one goes farther south into the tropical for¬ 
est areas, the picture changes again. Wavy and even curly hair is some¬ 
times seen; skins are a darker brown with the yellow and coppery shades 
less to the fore: noses become shorter, coarser, usually straight, but with 
somewhat Haring wings: integumental lips are almost convex: mem 
branous lips rather full, with the lower lip often everted; chins rounded 
and weak: eyes are often deeply embedded, strongly biconvex—rather 
reminiscent of Polynesian eyes. Some of these jungle types indeed 
rather recall the more uncomely of the Polynesians, although of greatly 
inferior stature and iKxly build: some of them (and 1 am thinking par¬ 
ticularly of the primitive Maya Lacandones in Yucatan) seem from 
their photographs strikingly like Dravidians of the cruder types found 
in the hill country of southern India. 

When one attempts to objectify these impressions by drawing up 
schemes of sorting criteria, one finds that there are no adequate data 
available for such a purpose. All that I feel justified in doing is to sub¬ 
divide on the basis of two well-known criteria; head form, as expressed 
by the cephalic index, and nose form, crudely described as aquiline, 
hooked, hawk-nosed, on the one hand, and snub-nosed (short broad, 
straight or concave) on the other. With tfie snub-noses, whether in long¬ 
heads or in round-heads, are ordinarily associated the complex of varia¬ 
tions that deviate from the classic .Mongoloid features. However, these 
deviations—wavy or curly hair, thick lips, alveolar prognathism. heav 7 
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brow-ridgcs, dark skin—are not indissolubly linked in individuals; they 
may occur singly or in the various possible combinations. Some ol them 
not infrequently go with the hawk-nosed types. In the lamentably in¬ 
adequate state of our knowledge (for only a very few series of the Indians 
soutli of the Mexican border have been made the subjects of anthro¬ 
pometric investigations), the situation suggests various degrees of fusion 
of more evolved with comparatively primitive types, resulting in the 
break-up of original linkages or their penetration by certain dominant 
features. 

rhere is no longer any reasonable doubt that man reached the .New 
World either in the Late Pleistocene or early Recent period—say 15,000 
to 20,000 years ago. This moderate antitjuity has been established 
principally by the finds of the Folsom culture in New Mexico and 
Colorado since 1925. In this region, a very distinctive type of fluted 
stone point, skilfully rechipped along the edges, is associated with the 
lx>nc*s of an extinct species of bison and also with those of the matii* 
moth.’** Numerous other stone artifacts of ordinary ty|>cs also belong 
to the culture. Unfortunately, no human skeletal remains have been 
associated with the Folsom implements as yet. The .Minnesota liidy. ol 
presumably comparable antiquity, remains the best authenticated ol 
early .American immigrants (cf. pp. l05-40fi). This 15-year old girl who 
fell into a lake is not an ideal subject for racial analysis l)ecause of her len¬ 
der age and frail sex. .Adult males show fuller development of racial 
characters. Dr. Jenks thinks that this Minnesota Clementine shows Mon¬ 
goloid characters forestalling those of the Eskimo, along with some 
•Australoid and Negroid features. The late Dr. Ales Hrdli^ka, an ir¬ 
reconcilable enemy of all fossil men in the New World and a defender 
to the last of the faith in the racial unity ol the .American Indian, con¬ 
tended that the Minnesota girl was a modern Sioux Indian. Tht‘se opin¬ 
ions are enough to indicate that Minne-alas was no full Mongoloid of 
the classic type nor yet of the Arctic ty|>e. Either her genes had not 
made up their minds, so that she was incompletely differentiated racially, 
or she was an early race mixture product. Since we have no clearly and 
fully Mongoloid fossil skull of greater geological antiquity tlian the 
Minnesota Lady, it is wholly possible that she represents an incipient 
Mongoloid.”* 

»>• Bryan. 'Geology of FoUom Dcpo»iu." IS9-I52. Roberu. "The Folsom Problem." pp. 
155-162. 

»>• Privily iranimitted to roc by one of Professor jenk's former stiidenu of anthropology 
at Minnesota U this lugubrious ballad, allegedly sung by graduate students at post-seminar 
carouses. The writer of the song is unknown, but suspicion rests upon an erudite faculty 


648 


UP PRO\[ THE APE 


Even before ihe discover)' of ilie Minnesoia Lady, it became clear 
that the solution of tlie problem of the racial composition of the Amer¬ 
ican Indian lies In the study of the skeletal material from aichaeological 
deposits of varying age* Unfortunately* few stratified sites yielding 
burials of different ages have been discovered. In a number of places 
in both North and Soiuli America excavation has shown that long' 
headed types of crania occur at the deepest levels and that these are 
overlaid by peoples ivho were brachycephalic. In the soutliwestcrn 
United States* the earliest population known is called the Basket Makers 
and consisted of slender, shtjrt persons with dolichcMiephaiic headsn nar- 
row" and longish faces* and rather broad, low" noses. They seem to show 
alTiniiies vvitli the fundamemal brunet dolichocephalic type that we 


wife who spctialiJtei in osteological dcittiive stories. Well a{c|uainicd w-iih tht liteniiqi' lalenc 
of kdy, ihe present writer contideis the intpulalion o^crimEiiitljr libellous. 

rilKfNOnV FOK THFr FIRST Utolf tlF tltt LAND 

On a Irkc shore, neur it gliifi'ieT 
tn R Xlinnnula ilitue. 

Dwell a. VleistDcene old-timer 
And hi) daughter* Ckmciuine. 

efiorm 

Oh my daFlinj;. Dh my darling, 

Nfinne^ia C-lcmcntirMe, 

Parts of you ste lost forever* 

Dreadful sorry, dementinc. 

Oh, hci leeih were big tornli-stotiH 
And lier nc«e wa) plaiyrrliine. 

Mighty spacious and prognHithous 
VV«r« the jaws of Clcmcnlinc- 

Drovc she maniniDlhs to the waler 
Every inoming just :il nine. 

Stubbed her lue EifjOn :in esker. 

Fell into ihe rreeziiig brine. 

Blubher lips among the cracked ioc 
Blowing steam and spouting siinie. 

Bui. alas, she wps no whale cow* 

So subsided Cternentlne. 

On a highway, with a scraper. 

Planing bumps raised by ihe rime, 

Up they brouglii her. Asiai daughter* 

PleiitQsccnic Clemen line. 

Couniing varvi?* and sifting grai'el. 

Bones and beads, one a I a time. 

Papa Jenks gui her logeihcr, 

Fossil flapper, Clemen tine- 
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Irnniun Plateau type, Samaritan 
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Iranian Plateau type, Samaritan 



c 


Armenoid type. Kinareii. Inin 












in . A l t 




Muirum ef Histitty, Pkfl(e^i*a^hf^ Hf»fy Fifld 

Clnssic Xfcditcmiiitan, convex nose, DuhihiiL lr;3[| 




C^t^nriyt Fraljitdy JtfufrHiii 

d 


c 


Ainti niaei 



Kcliic type. Irishman 
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Coiitltty tf/ iJr. i^awMon 

C d 

Riikni. hnil Umaghtd I riEw, MoioapK si^uirc 171 ctii., cephalie index 7().8r 
naihid iiniex iili/J, factid Tiwlex Hfi. hair light brown, green-ljro^^-|i 



c f 
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92. hair golden, eyes blue 
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facial in tits ‘>2. hnjr black, eye* dark brown 
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Coitrlesy, Harvard-Adelaide Expraitwm. tkotograpHi, J. B. BtrOitU 
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i'uil-blfHKl Aiisir.ili;in. Miitri.'in type. ^hoKing exirenic <>f While inorphohigy 



Cottfltty, Harvttrd-Adeiaidr Expedition. Pholographt, J. B. BiedseU 
t d 

FulI bhMxl AuMrali.ii), Clarpeniarian type. CajK- York Peninsula 



f 

Full-bltMid Australian man, lasmanoid type, Cairns rain forest area, 
Queensland 










t ’>7 



I itE tt>-Drav idifin, Si iiig.ha Icsc 






L'^ffrEuv Df ihf Pi9iHniy rirotOcraptf by Praw Wirtirflfr 

iiiia[>ncs[anAfaldy. SubaiKi iioxi, DUtrici of ZjiTibi>aii]^<j, Islands. 

Iiicluncsian sinm prttlEnninianl 


Ceurmy uf Dr. H. L. ShaSiiia tftrrj af l!\f Bfrititic Bilhop ilftti'-ii’ii 

f] 

Polvncsi^iii. Tahkiai; 


L.\ 1 E 2S 




:i b 

.\n]trit:tn Ntgui. bum Situtli Maiurt ITtHi tm,, ((."ph^ilic iiiticss "D-H 




L'ciirlrjy of Dr. Sft9piro tffJjJ nj/ fJn' .^wrfrffcH .^fuirKni' o/ ,\'iifir'dJ fiiU-ar} 

c d 

Congo, stuiui't.'^ ini> 




__ 

CoHrirty of Dk H^ i, Skapiny of ike JlfuJcuirj of Neivni 


AbHirniinlHi Poku. Cungu, suiiire 3 7i] tin. 

NECRO rVI'ES 












I'L.M K 29 



U;tk:iiigo man, adullifiprni Ly|H: 



Kfd pun, aduUiiorm typr 



Ikafwa man, infniiuitt iy|K“ 
fONf-O NtOKU I OS 







I'LA I E 



ComrtfMy of Ike Ptobody 


a 

Soliiiiuiii Ulandcr, Melanesian 
cyfK- 



%,ouettiy of me teaOody JfinruNj 
PkolograpH by Oeon H'oetestee 


C 

l*hilip|)inr Nej^rilu. ihirl iif the 
Marivelc» iriln* 



i^ouetesy Of iHt Ptoboay JUuitum. 
Pkotograpk by Iteattie, Hohoft 


I) 

SaniaCiu/ Islander, Reef Group. 
Papuan type, Pileni traikcr 



Conrtfty of l>r. U. L. Ska^u omn of tkr 
Ameeitom Sluirum of Sotural History 


(I 

African Negrillo, infantile type 



e f 

Bushman. South Africa, stature 152.4 cm.. Crocodile Island. Pretoria. I ransvaal 













LA I E SI 



I'lirc Moiigdlniil (iilviik fiirl, NorliiCHSicni 



I'l.AI E $2 



Iiulf»iu‘si.'iii-M;il;iv npc. .Si;iiiu‘i»c sliouiii}' picfloiiiiiMiit Mon^uluid siiaiii. 
Miiihindaiak. lK»rn ai llaii^kok. Siam, ngc 21 \ears 





Couftfiy of tkr ihurttm ifHistoirt naturrlte de Porii 

I d 

,Mf>ngi>luid i>|>c. Nortlietn CtiincMr, Mature Ida cm., hair and eyes black 



Eskimo, .\tiika. Smith Sound 










iM. vrt ss 




Courttty oj the Vnaed Sthtet Urotogital Siirro 

b 

172.7 cm., age .iImhii 56 years 


a 

*’Capiian,” .Apache, siaiurc 




Cohrtrsy oi the t Sictet Geoieguai ii»rrrv 

d 


Bird Chief." Smilicrn Arapahoe 




Cohrtftj o1 the Vnitfd States OfOlottt<tl 

I 

C 

•*Dirt\ Face," Og.ilalla Sioux 
FRICAN INDIVNS. MIXED MONCiOlOID TVBFS 

















J 

PkotogTQpk by J. 

u 


Or^ 


Courtny of tkt Frabody Uutfttm. 
WapUiana Itulian. Briti<ih Guiana 



*. omrtny of Ike UmUnJ Stolet Ceologkal Survey 
ll 

Ulc Indian. “Graceful Walker" 



r/eiulal Indian. Mexico 


ij 

Comrtety of Freaertctt Starr 

f 


A.MKRIGAN INDIANS SHf)WING NON-M()NG()I.OII) S I RAINS 







PLATE 35 



HIE SOMATOrVPE 721 (712) 






Pl.A l E 36 



Phiiitfpaph, 1i''. J/, .S/irTidA* 





VL.M t. 57 



rHE SOMA I tn VPIL \% 




PLATE 58 



HIE SOMAIOI YPE 544 




PL.\ I t 59 




Fhotitiroptit, H't It,. Shridon 


I NK SOMA l OTVPt 2fi| (17^). NORMALLY JN 

( ; VX A N D K f J M f > R P [ I 




FhPtifirapki. H', H. 


I’HE SOMATOTYPE &2S <524). NORMAIJA HIGH IN 
CVNANDROMORPHY 












HERtUITY AND RACE 


1^9 


call the Mediterranean siibrace, but occasionally display also liiius ol 
.Negroid admixtuire. Certain features of tlie face and skull, notably , iieavy 
hroic-ridgcs, depressed nasal rootSt and scaphoid skulls, may indicate a 
strain of die archaic White race that is represented more distinctly in 
the Indo-Dratidtaiis, the .Australians, and the Ainu. Many of these 
early dolichoceplials show no evidences in their cranial form of having 
been Mongoloid, bnt some other skulls of the same general type display 
the Mongoloid cheek bones. Tliese small long-heads may have receivctl 
some Mongoloid admixture before reatliing the New Worlrl, but iliis is 
doubtful. I think it highly probable tliat they spread over Noi tb and 
South America before the period of die Mongoloid invasions* This ohi. 
long-headed type tvas pre-agriciiltural. It was probably dark-skinned 
and. [ sfiould guess, ivavy-haired. Tliere follou-cd from .Asia by way of 
Bering Straits and Alaska streams of round-headed Mongoloids, short, 
squarely bnilt* and brachycephalk. with [prominent cheek l>ones. low 
noses, and stjuare jaws. These tvorketl their w'ay down the western coast 
and diffused eastward bom the Rocky Mountains ami the Andes* They 
were responsible for tlie liighest developments of American Indian 
civilisation. Another invasion from Asia seems to have brought a tall, 
longdieaded type of man with a lugl^i beaked nose. Grunial and living 
examples ol this ty|3e show marked Mongoloid Features in tlie cheek 
bones, hair form, and skin color, and it seems probable that some of these 
Mongoloid trails may have been acquired in Asia belore the arrival of 
this new' group in the Americas. It is possible that this group arrived 
before the short hrachycephalic Mongoloid* since it occurs predomi¬ 
nantly in the North America plains and w'wxlland areas. The basic 
element in this stock is AVbitc, probably Iraniatt plateau. I hese stocks 
intermingled to lomi the diversified types of ibe American Indian today. 
Over ail ol these types there is a Mongoloid wash of dominant featitres* 
particularly observable in the check bortes, the hair form, and the skin 
color. 

With every sort of embryonic and matured variety of Homo sapiens 
milling around in eastern .Asia at the end of the Pleistocene—Austra¬ 
loid-,Ainu and Cro *Magnon-like Whites* incipient Negritos or Negrj- 
loids* proto-Eskirnoids, and odds and ends of palaeoandiropic man—it 
would he very strange indeed if nM of the trickles of [lioneers into the New 
M orld and all later immigraiits were purely Mongoloid* fn fact, it seems 
glaringly improbahle that the Bering Straits and the .Aleutian Islands 
should have strained out all prospective incomers except Mongoloids* 
especially when we recall the shocking racial diversity of the specimens 
that by cheek-by-iowl in the one Upper Cave of Choukoutien, After all, 
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there was no Dr. Hrdli^ka standing on the Aleutian equivalent of Ellis 
Island, acting as Prehistoric Commissioner of Immigration to enforce 
an alien exclusion act applicable to all save Mongoloids. 

I have not mentioned heretofore the Punin skull, found in 1923 in 
a fossiliferous bed in the .Andean highlands of Ecuador, in a stratum 
that yielded elsewhere bones of the extinct .Andean horse, the camel, 
and the mastodon. It is one of those incompletely accepted fossil finds 
—although discovered by a reputable scientist. The point about it is 
that it is incontestably old in a general chronological sense, if not 
geologically ancient, and it is a skull that any competent craniologisi 
would identify as .Australian in type. It is easier to find Australoid- 
looking dolichocephals in the more ancient burials in the New World 
than anything in the way of a skull that resembles a Mongoloid. I found 
some moderately .Australoid skulls among the skeletal material of the 
ruined pueblo at Pecos, New Mexico, which Southwestern archaeologists 
now say was founded not earlier than the eleventh or twelfth century a.d. 
There were also some strikingly Negroidal skulls in that population. I 
interpret such resemblances to racial types in relatively modern .Ameri¬ 
can Indian crania as the result of segregation and recombination of 
ancient racial strains that have been swamped by racially different new¬ 
comers, but crop out here and there in individuals. Call it atavism, if you 
like. 

1 suppose that no physical anthropologist who has made a special 
study of American material entertains the naive view' held by my late 
colleague Dixon, that America was peopled by separate migrations, 
each of racially pure but different stock—first .Australians, then Negritos, 
et cetera. Much of the mixture must have taken place before the hegira, 
so that the first long-heads probably carried in solution or in combina¬ 
tion Australoid, Negroid, and I know not what other racial characters. 

As for "unspecialized Mongoloids," I can only apply to them my 
favorite simile (borrowed from my beloved teacher of anthropology. 
Marett the Elder): an "unspecialized 'Mongoloid' is like a Welsh rabbit, 
not really a rabbit at all." 

Strictures upon Race Mixture 

When different races of man come into contact with each other they 
sometimes fight, but they always breed. Social intercourse between 
races always implies sexual intercourse. Even the primitive peoples who 
have been systematically exterminated by Europeans, such as the Tas¬ 
manians, have managed to leave some hybrid progeny begotten by the 
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victors. Unquestionably, the races that have become extinct liave passed 
on some of their blood to their conquerors, and it is wholly possible 
that in prehistoric times, when epidemics were fewer and weapons less 
deadly, absorption of an archaic minority race by intermarriage was the 
prevalent method of gaining racial supremacy. Of course, such inter- 
mixtures must have resulted in profound modifications of the surviving 
stock. Alien racial stocks cannot be digested without any more f^r- 
manent effects than a stomach ache; nor can they be grafted. Mixing 
the blood of two animals of different varieties may result in a hybrid 
resembling principally one or other of the parent stocks, but that hybrid 
has characters and potentialities derived from both of the lines that gave 

it birth. i j • u 

.Man is perhaps the most promiscuous animal ever evolved in the 

matter of indistriminate interbreeding between races, varieties, and 
species (it there is more than one human species). This is why there is 
probably no such thing as a pure race existing today in the world. And 
it is for the s;une reason that it is necessary to recognize so many “races 
—because new races have arisen from the crossings of older stocks. 

In the early days of anthroi>ology and before anthrc>pology became 
a science (if it has yet attained that position), the opinion prevailed 
that hybridization in man was rare, unnatural, and although regrettable, 
nevertheless unimpirtani. This brings us to the necessity of recognizing 
two classc-s of race mixture: (a) mixtures between allied subraces, (b) 
mixtures between races physically far removed from each other, oi 
radical mixtures. We must consider briefly the results of these two types 

of mixtures. ^ c \ 

In the first place, crossings between allied subraces, as for example 

the Mecliierrancans and Alpine*, do not involve the mating of persons 
with markedly dissimilar physical features. Consequently, the offspring 
of such matings attract no attention by reason of peculiarities of ap¬ 
pearance. Hence, they are not set apart as a physical claw, but easily 
mingle witb the purer types of either parent stock. Therefore. th«e is 
little or no race prejudice involved in such miscegenation, and the 
interbreeds constitute no special stigmatized social group. .As a r«ult 
ol this situation, allied and contiguous races and subraces have interbred 
lor so many generations that there is scarcely to be found any group of 
people in the world that can be called racially "pure. And the clo^t 
approximation that we can make to isolating a pure race is to select 
Iroiii one of these adulterated groups those individuals who most 
conform to the combination of physical criteria which seems to esubitsh 
the theoretically "pure" type. Improvement of means of transportation 
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is rapidly destroying the lines oF dcinarcation between the physical 
tyjies whicii, tinder more primitive tonditions, evolved in ifiolation into 
distinct but allied siibracial stocks. It seems inevitaldc, as regards the 
"White" subraces in Kurope anti N^orth America, that a feu- more cen- 
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tirries tvill bring about the liision of ail the old types into new blendsi 
so that it tvill no longer be possible m recognize Nordics. Mediter¬ 
raneans. Alpines, or ArmenokU. Indeed, in the United States, liiis 
process of fusion and obliterniiion of old race types is already far ad¬ 
vanced. 

Natuially. out practical interest in such crossings centers about their 
rcsiilis with respect lo the [erriliiy, the vitality, the mental capacity, and 
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the general worldly cai^ability oi the interbred offspring. In the lersi 
trvo of theic problemsf experimental Ejiology has been able to clarify 
the situation by tkdndng principles of inbreeding .ind ontbreediiig as 
a result of controlfed obsenacions upon plants and animals/^* These 
principles may be baldly sntnmarij^ed as follou^s: 

Each separate stock, whether animal or plant, carries iriihin its germ 
plasm hereditary factors that are the detenninanis of its physical and 
mental characteristics. Each stock has certain of tliese factors that make 
for strength and capbiliiy and oihei^ iliai conduce to weakness and 
int:apaci£y* Many of the disadvantageous factors seem to l>e recessive 
and are masked by' more tlesirable and dominant features. Ncv^ertheless, 
these weaknesses are inherent in the germ plasm and may, under certain 
conditions, especially by the segregation of rec'essive traits, crop out in 
the individuals of the race. Rut, since ailied slocks have tended to vary 
in differeni directions, each is likely to have a different assortment ol 
strong points and weak points, so that* in a measure, tlie allied subrai.es 
supplement each other. Consequently, if such separate but allied sub- 
races interbreed^ there is a fair chame that some ot the hybritl ollspring 
will unite within themselves all or almost all of the desiiable qualities 
of the tivo parent stocks, t)f course, it is equally true tliai s<mie of the 
offspring will get an unfair projK.uLion of all of the ^s'cakness of botii 
rates and that a large number, perhaiis the majority, will merely receive 
a random selection of virtues and vices ptMited fiom tftc i.ommon re¬ 
sources of the parent stocks. 

However, here again acttial observations l>y animal and |>]3nt breeders 
indicate a better result than would be attained by mere grab-bag com 
binations, resulting from chance alone, for, in a general sort of a uay, 
strong or desiraliEc qualities seem to be. in a Mtndelian sense, doini- 
nani over weak .and undesirable tltaractcrs, Therelore, the Jivbrid oil- 
spring, at least in tiie earlier generations, are likely to present a tiis 
proportionate number of the favorable or dominani clmrai ters of paren¬ 
tal strains. The phenomenon known as heiermls or hybrid vigor olten 
manifests itself in the first few generations of hybrid oifsprmg in in¬ 
creased sizie aJid strength. Tiiis seems to be an ellect of the aiiainmeru ol 
a heterozygous condition in the individual with respect to many in 
herited characters. {,‘1 fieterozygous condition is one in which factors 
both for dominant and recessive expressions of a trait are can ied in the 
iudividual, the dominant feature being, tis a rule, that which is ex¬ 
ternally manifest). When interbreeding between the hybrids is com 
tinned for a number of getierations. liowevcr, hybrid vigor tends to 

OiTCf. Cipctjjlly ihetKCpllml l>nOk Inbreeditlfi nnd Oulfrrtfrd^ng. by EaJ[ anfl Jorcs- 
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diminish, owing perhaps to segregation and recombination of dominant 
and recessive units. At any rate, apart from the technical genetic basis of 
outbreeding, it is sufficiently evident that an infusion of new blood into 
a stock tends to reinforce its vigor, and often to increase its size. This 
fact has long been recognized by animal and plant breeders. 

Inbreeding, on the other hand, tends to intensify the hereditary po¬ 
tentialities for strength and weakness already existent in the stock. This 
result is brought about by segregation of dominant and recessive char¬ 
acters. In some individuals recessive feature's that have been masked in 
their parentage are brought to light by recombination and similarly 
in others a purely dominant condition is reached. There is a tendenev 
then for pure or homozygous strains to be isolated. The result of pro¬ 
longed inbreeding is then to produce a number of individuals who com¬ 
bine the dominant (and on the w'hole favorable) characteristics in¬ 
herent in the stock, and others who show' segregated undesirable reces¬ 
sive traits. But. if one can eliminate these inferior inheritors by selec¬ 
tion, there remain for future breeding those in whom the better qualities 
are homozygous or pure. Evidently then, inbreeding must be followed 
by selection in order to improve the strain. Then, if these selected in¬ 
dividuals are bred with similarly selected members of another stock, the 
maximum benefits of hybrid vigor and enlargement of the range of 
fa\orable characters in the offspring may theoretically be obtained. 

Let us now apply this theory to the intermixture of allied races or 
subraces. Obviously, these differ from each other in a number of 
heritable characters, some physical, and jxissibly, others mental. Each 
race has its range of potentialities for good and evil, its inherent talents 
and hereditary weaknesses. The crossing of such races inevitably en¬ 
larges the possibilities of favored individuals in the offspring by pooling 
the resources of two races. It also brings about that stimulus due to 
heterozygous combinations that is called hybrid vigor, frequently but 
not invariably manifested in the earlier generations of hybrid offspring. 
It affords an opportunity for the occasional production of supermen or 
geniuses. Of course, 1 do not mean that all geniuses have been the result 
of race mixture between allied stocks. But I do maintain that most great 
civilizations have been built up as a result not only of the contact of 
different cultures but also of the fusion of peoples and races, each bring¬ 
ing. no doubt, m quota of talents, and these being distributed among 
the mixed offspring of the cross in such a way as to enhance greatly their 
creati\e and constructive capacity. .A harmonious mixture of two races 
is like a merger of two competitive business corporations which often 
produces an institution much more powerful than the combined re- 
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sources of the two separate corporations. Two and two may not make 
four, but five or six. 

The population of ancient Egypt was a fusion of a basic Mediterranean 
sux'k tinged with Negro blood, with Armenoid and possibly Nordic 
elements; the immortal Greeks were Mediterranean, mixed with Nordic, 
Armenoid, and Alpine; the Romans were Nlediterranean, Nordic, and 
Alpine; and so the successful course of interbreeding between allied 
stocks might be recounted for ever>- great civilization of which the 
anihro|x)logical antecedents are known to us. Unfortunately, however, 
we arc in no position to state precisely the inheritance of physical char¬ 
acteristics in crosses between allied stcxks, simply because such crosses 
have gone on for so many thousands of years that it is almost impossible 
to isolate pure strains of the original races involved. To study race 
mixture advantageously, we must have the offspring of primary crosses 
between the races and compare with them adecjuaie numbers of the 
original pure stocks. No anthropologist has been able to unravel the 
snarl of mixtures and cross-bred types among European peoples. It is 
probably for this reason that some obsersers refuse to recognize the 
existence of subraces in what we call the White race. Often they 
perversely argue that the multiplicity of European types today is merely 
the result of spontaneous variation, environmental adaptation, or what 
not. They may pretend that the wide variability in family lines (how- 
ever mixed these lines may be) is evidence of the complete erroneousness 
of the whole conception of race as a physical entity. 

Much more ridiculous are the persons who are so uninsiructed as to 
Ixxist of their “pure” racial ancestry. Usually they imagine themselves 
to be “Nordics.” There is probably not a Nordic of unmixed racial ante- 
tecedents in the world, unless he is to tie found in some remote and 
barren upland of central Sweden or at the head of some rocky Nor¬ 
wegian fjord. And even there he is likely to have some taint of Mongol¬ 
oid l.appish blood. Persons who seem to present the combination of 
physical racial characters conforming to the racial ideal owe them, prob¬ 
ably. for the most part, to segregation and recombination of characters 
inherited from a mixed ancestry. 

In recent years a good deal of attention has been paid to the results 
of the second type of race mixture—that involving a radical cross lie 
tween races physically far removed from each other. Such crosses in¬ 
volve much more obvious physical results and. consequently, much more 
serious social effects. The hybrid carries a melange of contrasting physical 
features derived from both parent stocks and is physically distinct from 
each of them. When physically diverse races have crossed, the mixtures 
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have usually taken place under conditions of social and political and 
economic inequality. The parental races have usually differed in language 
and culture as well as in physical charactcristicsn One of the races^ usuhiIIv 
a "White” suhrate* has coininonly been in the position of a dominating 
group, regarding the oilier as an inferior or even servile class of the 
population. Hcnce^ the unions that have taken place between meinbeis 
of two such races have usually been frowned upon by sixieiy a ml have 
been more or less irregular, clandestine, and illegal. It follows that the 
offspring of such matings find themselves in a class that i$ not only 
physically anomalous, but socially stigniati/.cd. They are disowned by 
both parent stocks or driven to throw in their lot with the socially and 
economically suhmerged racial group, unless they manage to work out 
their own salvation in isolation. 

In order to discounige these socially diffieult matings, taws have been 
passed in many states of this country forbidding marriages hciAveen 
Negroes and Whites, and there has grown up a pseudo-scientific propa¬ 
ganda basetl upon the alleged detrimental biological effects of radical 
crosses. This we must examine briefly. Crossings of animals oE different 
species are not always fertile, since the species may differ iw miicft in 
their structure and their physiology. In a number of uihcr cases animal 
hybrids show sterility in the mates and partial or complete fertility' in 
the females. This is the condition in crosses between the buffalo, the 
yak, and the domestic cow.’"^ 

<)l course, the mule is tiie most notorious example of a vigorous but 
sterile hybrid, ^\'i^hout troidding to survey the teeming hybrid popula¬ 
tions of tlie world, certain theorists formerly maiiuaincd. ostrkh-like. 
that wide racial crosses are either sterile or produce ornery^ and Ijarren 
hybrids like the mule. Such heing the case, radical race mixtures were un¬ 
important. 1 his s'iew, however, could not be maintained for long in 
the lace of the lacts, Africa, for example, contains millions of inhabitants 
who may lie called "Negroes" only by courtesy. Ttiey are really "Ne¬ 
groids" showing various proportions of White and Negro blood, ddiese 
Negroids include many ol the most vigorous and hardy pe^^ples of the 
continent. In the United States, ific so^ralled "mulatto" class has in¬ 
creased wdth enormous rapidity. In the jxipulaiion rated as "Negro" 
by the gatherers of the United States Census, not more than one fifth 
may beapproximately full-ljh>oded Negioes. Indeed, this isa most liberal 
estimate. 

In spite of this rapid growth ol the .\egro White mixetl population, 
there has persisted in some quarters suspicion tliat the offspring ol such 

iii Ibid., p. 
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crossing art pliysicaK^ iilftriot to the patent stocks and lacking in 
viiatity. In the absence of reliable statistics coiuicining the pJopoTiions 
of Negro and VVhite blood in the so-called "Negto’ population and of 
the birth rates and death rates of mixed Negroids as compared with 
full-blooded NegroeSf tliis suspicion cannot be dclinitely conlinncd nor 
albyccU Nevertheless, f do not think that the notion of the physical and 
constitutional inferiority of the fiybrid can be seriously enieriained. 

In 1910, the statistics of Indians of the United States. l>oth of pure 
and of mixed blood, were carefuby analyzed by the bureau of the 
Census under the special supervision of Professor R, Ik Uixon. 1 he 
figures clearly demonstrate ttiat mixed bloods shotr less steriliiVt larger 
numbers of children per family, and greater vitality than the pure blood 
Indians. Studies of tlie physical features of Indian-White mixed bloiids 
carried on by Professor Franz Hoas* Ur. lamis Sullivan, and others, are 
interesting from the point of view of the inheritance of imiiv idual [ihysi- 
cal features and give no indication whatsoever that tlte hybrids are 
physically inferior. Half-bloods are usually taller than either parent 
stock and thus shotv hybrid vigor. 

Professor F.ugen Fischer investigated the crosses between Hottentots 
and boers in sottthtvest Africa and found the offsp] ing to be taller than 
either parent race and to exfiibit a high Fecundity and vitality. Rorlen- 
wald has studied the matings between die natives of Klsai, an island in 
the Indo-Malayan Archipelago, and Dutch sfildieis. Here again, the 
same results ivere obtained with respect to tlie satisfactory physical status 
of the hybrid. In Polynesia, SEiapiro has studied the mixed bIcKxfsol Nor¬ 
folk Island, descendants of the English mutineers of the warship Bounty 
and rahiiiiuis. After five generations of inbreeding, these people are a 
physically stiperfi group, taller than the averages of English and Polyne¬ 
sians. Similarly, in Hatr.iii. Ditnii ami Tozzer and SuIUmui have struti- 
nized the intenuixture of Polynesians with a ninuber of European and 
Asiatic simks. In tlaese crosses, hybrid vigor in size is not consistently 
shown, but none ot them indicates an inferior status oti the part of the 
mixed bloods. Tfic latter invariably show a fiigh dc'grec of fe< itndity and 
a death rate below that of the full blood Polynesians. 

.A detailed discussion of the fascinating subject oi race mixture lies 
outside of the sco|>e of this hooL i here are now available to the student 
several autlioritatiTie monographs on ratiical CTtwses and more aie in 
process of publication. They show clearly enough tliat wide race mix¬ 
tures produce in some instances hybrids resembling one or other of the 
parental stenks, but more often types displaying a combination of fea¬ 
tures drawn from all id dte rai es involved in the cross, Occasionally, the 
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cQmbirtHtions blend into new and ap]>arently stable types. There is no 
doubt that new races ntay arise from such miscegenation. It is possible 
to observe offspring from tlie crossings of primary races wiio present 
combinations of features that are strongly reminiscent of those found in 
the great secondary or composite races. For example, some blends of 
White, Negro, and Indian blood produce Individuals who closely re¬ 
semble Polynesians. 

Racial Q^naiiiy 

No physical anthropologist can rank the existing races of man within 
an evolutionary hierarchy in the order of their distances of departure 
from the anthropoid apes, because each race shou's its own combination 
of anthropoidal, primitive human, and advanced specialijtcd characters. 
There is no way of weighting these variously evolved racial features so 
as to arrive at a valid appraisal of the corn|x^Taiive evolutionary status of 
a particular race. The problem is somewhat easier when one deals only 
with skulls and bones, but even here it is a precarious business.^- At¬ 
tempts to grade types according to their evolutionary development have 
a certain value in studies of ancient forms of man and of the apes, but 
when applied to contemporary races they serve no belter purpose than 
to stir up emotional and acrimonious controversies. 

The cultural capacities, menial abiHiieSt temperamental characters, 
and general behavioral tendencies of different races can hardly be de¬ 
termined before agreement is reached ujjon the hereditary physical 
criteria that delimit said races. Then the actual racial groups must be 
isolated and studied udth respect to tiieir comparative endowmenis of 
these intangible and abstract cpialities. None of these prerequisites for 
a scientific appraisal of the varying qualities ot different races has yei 
been realized. Particularly, there are no objective scientific lecliniques 
for the measurement of intelligence, temperament, economic capacity, 
et cetera, that are capable of indiscriminate application to peoples pos¬ 
sessing radically different cultures and living under diverse conditions 
of economic and social environment. Some progress has indeed been 
made in the devising ol non-literate, universal, iiuelligence tests ap¬ 
plicable to all peoples in whatever environment. Results of such tests, 
however* cannot yel be accepted as true appraisals of racial quality. 

As a matter of fact, the cultural, mental, and behavioral correlates of 
such broadly varying hereditary groups as races seem, in any event, to 
be of very slight imjMTiance. In so far as heredity is a determinant of 
tliese capacities and activities, it is one's ovvn individual inheritance (his 

JM Cf. Hooton. "The .ViymmeiricaI of riuman Evolution. ' pp. 125-IJM, 
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unique genk combinaiion) that h all-impoiUTOt, and beyond that, in 
dim inching order, bniilial mheritancf, geographical group inlieriiance, 
national inheritance (in so far as nations xare inbred groups), ami only 
lastly, and almost insignilkantly, racial inheritance. 

It is practically impossible to abstract intelligence, social eRicacy, 
economic capacity, leniperanient, ei cetera, from the vveb of cultural 
environment in which these qualities are emangled. The metaplior is 
not good: intelligence is more like a complex organic chemical com¬ 
pound tliat defies analysis and cannot easily be broken dou-n: we know 
that it has heredity and environment in it, but how much of each it is 
impossible to say. 

An inbreeding group within a certain geographical area produces a 
culture, partly as the resitlt ol what li^is been transiniiiecl in the way of 
cultural knowledge handed down from one generation to ilie next, 
partly as a result of outside borrowdngs—the whole adapted and modified, 
even directed, in large measure, by the necessities of physical em iron- 
ment. This ciihure, of wliich the indi^ idual is a part and which his 
group and his ancestors have produced, moulds Inin into one or another 
of tlie forms acceptable to the group. Men make culture, and then cul¬ 
ture remakes or unmakes men. U soon becomes diflicult to determine 
tvhicli comes first—the hen or the egg, 

I liave spent a goixl deal ol effort and time in seleciing, by physical 
sorting criteria, morpliological types of criminals so as to protiuce racial 
or subraciiil groups, and then examining these groups to ascertain 
whether or not they have diftereni criminal propensities, as shown by 
nature oi offense committed.'"’' Tliere are indeed some interesting 
"ratial" differences, hm these pale into insignificance in comparison with 
the remarkable variations that are correlated ivith nationality (or even 
ivith state of birth and incaiceration). National differences in tempera¬ 
ment, in psychology, and in behavior, are. I am sure, profoundly im¬ 
portant, because tliey are the resulianl ol the continual interaction of 
cultural and biological forces. A national group Is an inbred biological 
group, usually of mixcxl racial antetxdenls but prcseiuing peculiar 
blends or specific physical and mental combinations. Such great bio¬ 
logical entities produce a culture in conformity wit It their innate tend¬ 
encies and with the requisites of their physical environment. This cul¬ 
ture in turn tench to select for survival and for success within it only 
diosc to whom it is intellectuatly, temperamentally, and socially con¬ 
genial, The culture thus accentuates the ciikure-making peculiarities 
of its own originating stock. It tends to make them culturally homoiy- 
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goiis> by eUminating the hct(?To^ygotes—the noncomformists in both a 
hereditary and an environmental sense. Thus, nationality is really more 
important biologically than race, because it produces cnUiire and is 
made the thing of that very culture* Rates liavc no culture. 

T[ie whole problem is no mere matter of environment; if you hope to 
reform the German people by changing their culture, you are up against 
the fact iliai their culture is what they themselves, by virtue of their 
petuliar heredity and the exigencies of their physical environment, 
have created and ivhat suits them* After all, it is. in the first instance, man 
who creates culture* and he makes of it what he wants and he likes. 
Change the breed, if you want to alter its behavior* 

Science can make no valid assertion that this or that race is either 
superior or inferior to another, For that matter* it is equally unable to 
put forward the claim that all races are equal biologically or in cultural 
capacity. We know that in every race tliere exists a range of mentality 
from i<liot5 to geniuses, with many more of the former than the latter 
and a regi'ettable piling tip of the Irequency curve in the area of low 
intelligence. These ranges of mentality in the different races overlap 
to sucti an extent that, if we could really put an accurate and comparable 
test into effca whereby to determine them* we might find tliem to lie 
wholly coincident. tlie other hand, tliere niighi be some greater or 
smaller racial differences. We would better worry about the imbeciles 
and morons witliin our own race (if we happen to know what Uiat race 
is) than to make spec iotis judgments concerning the inferiority of alien 
races, whose members doubtless feel exactly the same about us. 

In common with all reputable anthropologists. I abhor titc vdcious 
nonsense about racial inequality, and particularly "Nordic" or "Aryan” 
stjperiority, put otit by German propagandists and by others under the 
guise of anthropology. Frankly* 1 do not think that the German anthro- 
pologisEs who emitted this stuff ever believed it themselves. TJiey merely 
yielded to political pressure and wrote what they were ordered to write. 
No intelligent person with a scientific training in anihropolog]|,' has any¬ 
thing but scorn for these unfounded claims* fanatical raviugs.^and faked 
fxicts* Their purpose is simply to arouse the prejudice of ignorant people 
of their own rate against alien races in order to justify aggression, con¬ 
quest, robberand murder. "These absurd prevarications and foolish 
theories Tct]iiire no scieiuiric refutation, because iliey are intended for 
consumption and belief by persons of such low^ intelligence that evi¬ 
dence, prtxif. reastm, and truth itself mean nothing at all to them. 
Anthropologists only waste their time when they indulge in hysterira! 
polemics against "racism" on the ground that U has no scientific justilira- 
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tion. Oi course k has not, nor h k iniemled m have; it i$ uieani to 
inHucncc mmds impermeable to sc lent ilk reasoning. 

Racial prejudice and racial dlscriminaiioTi are not likely to disappear 
as a rest!it of the jxjssible findings of scientists that all races are equal or 
that difFerences between them are insignificant. They arise fiotn the 
desire of low giade luinian beings to dominate and cjiploit their fellow 
men, x\nd they serve merely as convenient extaises for soch evil behavior. 
These prejudices and discriminations can readily be tratisfLircd from 
race to nationality, to social class, to religions faith—u'herever competi¬ 
tion between Ininian beings eNisis with resnliing aniagoiusms, I'hey tvill 
not he cured by preaching nor by the writing of learned treatises on raci.al 
anthropology. 
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Pan VI. The Anthropology of the Individual 


The Problem of Cloisificttlion 

Any kind of a human group is made up of individual units, and rve 
cannot fiope to understand group phenomena, biological or social, un¬ 
less we have an accurate knowledge of the eonstuutioiial eiidotvments. 
personaliLies, mental et|uipmtt>i,and social capabilities of the individuals 
who compose the group. Tire stutly of the anthTo|rolog> of the individual 
may be called constitutional anthropology’ or constitutional psychology, 
but, however it is named, it requires the comldned skills of the physical 
anihroiwlogisi. the medita! practitioner, the psychologist, and the soci* 
o logist. alia ppl ted s i m u I tan cousl y to si ngle i ndiv iduals. 

The immediate purpose ol constitutional anthropology is to diagnose 
the capabilities of the individual from every relevant scicniilic approach, 
to the end of guiding him toward the most successful and useful life in 
human society that is pissible within the limitatiom of his physical and 
mental endowment. An ultimate and much more important purpose is 
to determine the relationship between the human organism and human 
behavior in iuder to iiiipiovc both. The student of the human constitm 
tion trelieves that the behavior ol the individual Is the resuliam of two 
sets ol tfines—fjrganit and enviroiimeotal—of tvhich the forrncr is 
primary and the latter secondary, kvery human being has organic po¬ 
tentialities that are limtled by Ins heredity, but the full realization of 
these iKitemialities may be prevented by adverse envtronment. An im- 
piovcmeiit of the heredity of an individual already conceived and born 
into the world is obviously impossible; belter heredity can be achieved 
only by an application ol genetic selection to man, except in so far as 
an optimum environment lor every individual may altect favorably his 
reproductive activity. It is tfie conviction of many a physical anthro- 
pdtjgist many biohygisis, and some psychologists that human behavior 
in general cannot be substantially improved unless individual human 
organisms are bettered in quality, eitlicr by eliminating the degenerate, 
inferior, and chronicalh diseased, or by applying the science of human 
aeneiics actually to breed stocks that are individually supenor animals. 
The social nrobU ms of man ivill never be solved by merely tinkering 
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wirli hmnnii insuttitions and trying to temper the blasts of environment 
to hereditarily shorn lambs. 

^\'itlKJUt regard for these larger problems, it is evident tlint every per' 
son ivho manages to get along in this ivorld has to do so on his organic 
oum. His health and his survival depend upon his const i to lion, barring 
eiuironmenial accidents. So physicians, from the time of Hippocrates 
onuard. have been trying to arrive at some methotl of classiFying lutman 
physic|ue 5 into ty|>es that have significance from the point of vieiv ol 
disease susceptibility and immunity, both organic and Functional. 

Now, everyone who has tackled this problem has come ta about the 
same solution of it as you yourself (without any necessary knowledge of 
amliropology or medicine) would reach instantaneously if you were 
asked: ■■\\'hat are the main types of human body build?" You would 
answer: "Fat. medium, and thin." If you were a scientist, you might 
dress up these categories in Iiigh-sounding names, such as "pyknic." 
"athletic," and "asthenic." or "vital.” "motive,” and “mental,” and you 
might elaborate their descriptions. Yon rvonld probably rememher the 
words Shakespeare pul into the mouib of Julius Caesar;—rendered 
trite by repetition, but still the most profound constitutional observation 
to lit- found in literature. Every keen observer ol men's appearance and 
tlieir ticbnivioris a constitutional psydiologist without knowing it. like 
Monsieur Joiirdain. the unwitting speaker of prose. The trouble is th,it 
Hippocrates and Shakespeare and you have all "gut so far," and. until 
recently, no meditab authro|X3]ogicaL or psychological student ol the 
human constitution has outdistanced the amicnis and amateurs. 

riie first requirement for the science of the human consliiuiion was 
to establish some simple and dehnite description of the human body 
build types, in terms of indices (or relations of one dimension to an- 
fuher) or in spea ilic categories of morphological variation, or in Ihj th 
combined. The visual irnpressiem of obesiry. or of lankiness, or of must U' 
lar and powerful build bad to be reduced to some scale of measurement 
that would permit accurate classification of individuals. Tins reduction 
ol body build types to a nieasurahie scale proved to be a most diflicidt 
task. Many slttdeiiis of constitution devised all sorts of indices—some of 
them most elaborate and involving the maihcinaiical maniputation of 
a half dozen or more of measurements—but none of these indices served 
satishit torily to deMmii clean cut body types. The best of them was. and 
is, the height divided by the cube root of weight. (Since stature is a linear 
measure and weiglii a volumetric measure, a better result is obtained by 
comparing stature to the cube rocjt of wcigbt than to raiv weight,) 

Most of the medical students of constitution, grooving rveary of taking 
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nmnerous measurements and calculaiiiig indices and ilien finding that 
these tedious processes failed to differentiate ilie clinical types or the 
build types they were able to recognise at a glance, abandoned anthro¬ 
pometry and reverted to simple and crude judgmentSt placing each per¬ 
son in one of tliree, or at most four, categories. Then it ’i^as found that 
many persons tvould not satisfactorily fit into any such oversimplified 
sclicnK% and that most of the medical or ]isychoiogica] re3ations|ii|js to 
\'aTious build types could not be pioved because of a lack of a sound and 
flexible scheme of dassificaiion, 

ft is interesting to note that tlie demand for a ^vorkable iccbnit]ue ol 
individual anthropology arises from the needs of clinical medicine and 
is in no sense due to the tuiiiative of persons pttjfessionally engaged in 
physical anthropology. 1 he latter ha^ealivays been few in number (ancl, 
one must admit, rather limited in tfieir outlook), being preoccupied, for 
the most part, ivith studies of races, of fossil niau, and of siith phenoTiieua 
as growth.^ Diagnosticians and even gootl general practitioners, piob 
ably from time immemorial, have been accustomed to associate the 
otxurrcnce of certain constitutional diseases with the physic] ue or typ' 
of tlie patient most liable to them. Indeed, many jihysicians depend 
largely upon the body build and appearance ol the patient to guide them 
toivard a diagnosis of the malady from which Eie is suffering. C.cmst ious 
of the inadequacy of their visual impressions ol body ty|>e, but uell aware 
that ill some w-ay or other type is directly torrelatcd with pathological 
susc'eptibil ity, these clinicians sought From pEiysical anthropologists a 
workable and scientific technique for determining body build tyjje. They 
got virtually nothing: they asked for bread, and we gave them a stone 
(and right fjctw'een the eyes, at that). So the medical men were forceti to 
stumble along with their “clinical hunches,"" or to devise crude anthro¬ 
pometric methods of getting at the types they saw but could not measure.^ 

W'iihin recent years, a clarihcation of the muddle of constitutional 


1 Thtf htcrttni writer dort not esetpe himiclf tm>m lU'n iiriOtirc. hie vcnith (I3IG). he 
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(Jintincuicned Boston eliiiiciaiu to estaldiJh a dSchoiomy of body ivp-- licrlnvoroiis ami 
■‘raroiiornus/' 't he claHificalioil was sunicwtial iiaWc; it postulated a lan]'-^im«l IVJM O 
man with a diaKtive trad preimntaldy fiiml for the tonsi.mpiion ot hir>-u anioimls of coai^ 
Vrtttablc fotxl. ami a short giutwl IvfK; letter fiUcd fur the <liftcit[uil of animjl Xiib 

secO'Otl SUldicsof thr length of U.c illlwtines in mao have fnttllshcd a spml dtal of snt,. 
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anlhropology has offered by the bfUlianl work of William \i. Shel¬ 
don, a psychologist fully qiiaUried also in medicine and conversant with 
anthropometric tecliniqiies. As yet the system of Sheldon has not been 
widely adopted, hut. in the present writer's opinion, it is destined to form 
the basis of future researches in this all imporuni held of anthropolc^', 
with, doubtless, some modifications and additions. 

Sheldon's comribulions to constitutional anthropology include: (a) 
a new concept of the interrelationship of factors or compments that 
determine the physical type of the individual, (b) a new technique for 
the anthropometric and morphological classification ol body types, 
(c) a Scale for Temperament, biised upon 60 trails ascertained to he 
correlated with the various soma to types (Ijody build types). 

The Sheld(iu System of Somatoiyping 

THE COMPONENTS OF SOxMATOTYPES 

The term "somatotype" (Circck, soma, gen. somaios, "body") is used 
by Sheldon to designate the 70 varieties of tlie human pliysiqtie recog- 
niied under his system.* The different somatotypes are determined by 
the varying expression in ihe individual organism of three Ixxlily coni’ 
|jonenis of structure: endomoi phy, mesomorphy. and ectomorphy. Fndo- 
motpliy implies a trend toward the predominance of soft roundness 
throughout the different regions of the body and particularly a mas¬ 
siveness of the digestive viscera. It is so named because the digestive 
viscera are derived embryo logically principally from the inner germ 
layer, the eiidoderin, Mesoniorphy refers to the accentuated devcloj>- 
mcni of certain body structures derived from the embryonic mesoderm: 
particularly bone, muscle, and connective tissue, Ectomorphy means 
predominance of surface area retaiive to bulk and of the brain and 
central nervous system relative to mass. Wnien ectO'morphy is in the 
ascendancy, the hotly build type is linear and fragile: the sensory eX' 
posure to the outside world is relatively greatest: the indjvidtial is 
"skinny." Tiie skin and the nervous system take their origin from the 
embryonic ectoderm. 

Sheldon's terminology is nciv, but the general ideas of the three roin- 
ponenis are not dissimilar to those of other constitutional students. 
Roughly, the term pyknic ("compact") used by the German. Kreisc:Inner. 
corresponds to Sheldon's "endomorphic," but extremes of the develop¬ 
ment of this component (called the first com|xjnent, because it is primary) 
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are noi compact, but round, soft, of reLilively low density, and feeble. 
Extreme endomorphs have small bones and loose flabby iissue; iliey 
float in water, Kretscbmcr’^s "athletic^' type is ct^uivaleiu to the incso- 
morphic predominance in Ixrfly types nkh lug Inines. massive joinis. and 
heavy muscles. The term ^'athletic ^ is fuiiciioiial rather than siructural 
and lacks the precise morphological connomiion of "mesomorphic.^^ As 
an equivalent of types in svhich Sheldon's third com|mnent. ^toniorphy, 
predominates. Kreiscbmcr used the term "asihenk" ('weak ). It is<jujie 
unsuitable, since persons of hotly builds in which slenderness and 
linearity are marked are frequently tough, hardy, and spry. 

Since all of consTiitnional anthropology depends upon a clear con¬ 
ception of the anatomical details observable in the full blown ckveiop^ 
men I of tire three components, when each is predominant, an abbreviated 
check list of tlie inspectional criteria for aduli mates is given below.* 


Dominance: Endomorphy (first component 

General Characters: ... r i . i 

Softness, roundness: bteml and ante™ posterior diamciers of trunk ami 

cxiremiiics tend toward equality. 

Concentration of mass ceotnif; picdorainance ol volume—trunk orcr 
extrcniiiies, abdomen over thorax, proximal segments of hmbs over dis 
taf segments. Rounding and ■ hamming" of upjxr arnis and thighs. 

Soft body contours. No nmsdc relict. ?^kin. soft, smooth. 

Head and Neck: i,h 

Head large, olten approaching splicrical^ face ividc, lower hieadih ap- 

proxiinating ripper; neck short, lonning obtuse angle wirh chin, short 
nasc, close-lying ears. 

^ Rdalivcly long; chesi rside ai base, svaistlii.e high and Uini; greatest 
body breadth above polr is; wi.k angle ol ribs with siermnn (breastbone), 
some ilcvelopment of breasu in male; trunk looks milaie-d, no diinplint 

of sides of buttocks. 

^’"sho”"'tTpering limbs; weak, small hands and Icei; outer line ol thighs and 
calves in frontal or dorsal view shows feminine curves. 

bones, will, thin cortea; no esicrnal bony piojeciions. Vertebral 
column appears relatively siT.iight in prohlc instead of S shaped. Hard 
palate wide, low, parabolic. 

” Itady hah not exeessivety developed; pubic hair ol feminine 
massive chest hair rare; lemlency toward premature 
ning at crown and spreading into circle. Often hair is fine and 

smooth. 


* Bawil on Slicldon, Stc^eni. and Tactef, op- citrr pp^ S7-45, 
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Gdiitaliat 

Small, uriderdevelo]3cd; undesccndcd testes common, 
f>ominance: Mesomuqihy (second component) 

General Cltaracters: 

Scjtiareness, hardness; lateral diameters large, antero-posterior much 
smaller. Rugged, massive muscling in high relief. 

Trunk heavjv Hmijs massive. Skin thick and coarse v,ath conspicuous 
|x>i'es; tans deeply and readily; deep, coarse wrinkles. 

Head and Neck: 

Head variable in size but alw'ays massive in bony structure and heasily 
muscled; brow'-ridges, nialars, and jaw'S thick and heavy; either brachy- 
cephalic or dolichocephalic and ol variable height, but often low-brow'ctl, 
w'itit relatively great facial mass as compared VL'ith bra in-case; head of Lem 
appears cubical. 

Neck usually long with excess ol lateral over antero-posierior diameter; 
pyramiding of |XJW'erfuI trape/ius muscles on both sides. 

Nose long and broad at base; lips thick and Hnn. 

Trunk; 

Massive and prominently muscled, but with no concentration of mass; 
thorax predominant over abdomen in volume, wide at top; broad shoul¬ 
ders, laterally projecting because of great deltoid development, often 
appearing tow and sloping because of pyramiding of trapezius muscles; 
heavy, prominent clavicles: abdominal muscles thick and prominent with 
muscuhir rippling at i^oupart's ligament; muscular dimpling of sides of 
buttocks; low w'aist. 

Extremities: 

Massive but of variable Icngih; dhtal segments relatively large and heavy; 
thick heavy w'rists, hands, fingers; forearm thickness may equal iJiat of 
upper arm. 

Skeleton: 

Thick, heavy bones; big joints; ribs strong and heavy at intermediate 
angle with vertebral column and sternum; spine relatively straight in 
thoracic region, hut sharp inward bow' in low'er lumbar region, accentu¬ 
ated by prominent muscularity of buttocks 
Hair: 

Generally coarse, hut may be luxuriant or sparse; hirsutism variable, 
usually not marked in extreme mesomorphs; masculine pattern of pubic 
hair; baldness, variable and w'hen present usually begins in frontal region. 
Geniialla; 

Well developed; thick* firm scrotum. 

Dominance: Eciomorfihy fthirtl component) 

General Characters: 

Linearity, fragility; small delicale bones; slight* “thready*' muscles; diam¬ 
eters sharply reduced, cs^Kicially the aniero-|xisterior; relatively short, 
slentler trunk and long legs; stature not necessarily great; skin thin* tlry, 
loose* sensitive to eold and heat, pale; burns and peels, docs not readily 
tan. 
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Head and Neckt 

Head slight with relatively small facial mass; features sharps tace 

often triangular with delicately pointed chin; Imvv narrou% sharp nose: 
thin delicate lips; iip|x?t pans of ears projecting, lobes attached: under^ 
fleveloped jaws, constricted palate, U-sha[jcdv light skull with small 
brow-ridges, often vertical or bulljous frontal. Hat top* some times scaph¬ 
oid; projecting occiput; ustially but not invariably dolichocephalic^ 
slender neck, often appearing inadequate for support of head. Neck 
projects forivard- both diameters small and almost equal. 

Relatively long thorax; drooping, narrow, rounded shoulders, marked 
clavicular hollow: no muscle relief; Hat, narrow abdomen and chest: 
under vi'elght-gainirig diet abdomen protrudes bclov nasel- 

Extremities; _ 

Relatively long In distal segments; weak tbigbs and upper arms, tingcrs 

and toes usually long and fragilet joints small. 

Skeleton; i . 

1 ifiht bones: delicate prominent ribs, acute costo-icrtehral angles, 
scapulae tend to wing out behind because of inadequate muscular su|> 
port and padding: high, flat lumbar curve; sharp thoracic curve. 

Usually line and rapid in growth; body hair sometimes abundant but 
Fine-textured; baldness rare; head hair tmnily, tending to grow in diverse 
directions; pubic hair variable. 

Genitalia: . i , / i 

Usually lineal, hypertrophic: long, loose scrotum with left testicle sus¬ 
pended lower than right. 

It is evident that the extreme devcloptiunts of endoniorphy\ tneso 
luorphy, and etzioinorpliy. respectively, as listed above, are unlikely to 
occur in more than a few individuals of a population. Sheldon s theory 
of siirnatotypes regards the three structural components as continuous 
variables, each ol which attains some degree of expression in every hu 
man organism. The variables arc to some extent imerdependenL since 
it is obvious that excessive mesomorphy, for example, can only be 
realj/ed at the expense of the development of the other two com|x>nents. 
His scheme, therefore* provides for the class! Fuat ion of soma to types ac¬ 
cording to the combination each presents of degrees of expression on a 
graded scale of the three components. This concepitial advance is per¬ 
haps Sheldon's most important coiiiribuiion to the study of the hiim,m 
constitution, since it provides for definitely demarcated intermedtaie 
types between the three obvioits extremes. Thus, instead of dividing the 
population into only three classes—forcing every individual into one of 
triplet Procrustean beds—the somatotyping system recogni/es as many 
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l)ody build combinations as are actually encountered. An examination 
ol the origins and application of the Sheldonian technique will demon¬ 
strate the logic and the practicability of this procedure. 

THE TECHNIQUE OF SOMATOTYPING 

rile series u|x)n which Slieldon established his somatotyping pro¬ 
cedure consisted of 1,000 undergraduate male students of midwesiern 
and eastern universities, ranging in age between 16 and 20 years. Having 
experimented extensively and to his complete dissatisfaction with ordi¬ 
nary anthro|x)metric techniques of caliper measurements, Sheldon dis¬ 
carded these entirely and developed a method that relies upon standard¬ 
ized photographs of each subject, graded morphological observations 
made iqxin these photographs, and, as an adjunct, measurements made 
u|xm the negatives with pin-point calipers and indices derived therefrom. 

The photographs consist of front, back, and side views of the nude 
sulijcct taken ai a standard distance, using a long focus lens 
and rotating the subject on a revolving pedestal constructed to move be¬ 
tween stops placed at intervals of 90 degrees. The photographs thus taken 
are practically free from optical distortion. 

Since the Ixxly is obviously a composite of several discrete topo¬ 
graphic regions, Sheldon dividcxl it for purposes ol morphological ob¬ 
servation into five areas: (1) head, face, and ncx:k; (2) thoracic trunk; 
(3) arms, shoulders, hands; (1) abdominal trunk; (5) legs and feet. 

In order to ascertain the range ol variation of each conqxinent in each 
of the five Ixidy regions. Sheldon arranged prints of his photographs of 
1,000 subjec ts in fifteen ascending series, each series based upon a con¬ 
tinuous gradation of the estimated value of one coin|X)nent in one bodily 
region, made by picture-to-picture comparison. He then secured a seven 
point scale for each component in each region, by approximating the 
mid-point of each range and subdividing into three ecpial intervals on 
Ixith sides of the niid-|x)int. Thus each conqxjnent in each region is 
scored from a minimum of I to a maximum of 7, and the somatotype of 
the subject is determined from the average or modal score of each ol 
the three coni|xinents in the hve regions combined. F.ach somatotype is 
then represented by a three digit combination, for example. 711 (ex¬ 
treme enclomorphy), 171 (extreme inesomorphy), 117 (extreme ecto 
morphy). and 111 (a balanced pliysitjue falling at the mid-point of all 
three scales). 

In order to objectify the somatotypes thus determined by morpho¬ 
logical grading of the three structural components. Sheldon used one 
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iiideic derivtd from raw mcasuTcmeiiis (hciglu/ciibe root of weight) 
and 17 secured by taking pin point caliper lutasuremeius ii|Jon the 
pbotogriipbit iihns and expressing each as a pereeiunge of tlie stature ol 
the subject directly measured and reduced to the si/e of the Eihti 
He claims for this meiliod* when employed by an expert an accuracy 
superior to that of ordinary caliper lucasuremcntss on the living, and 
it is certain that the results thus obtained are at least as consistent, 
and probably more so, than measurements taken on the Us ing subject 
over stiFt parts. Many physical anthropologists dispute the stipei iority of 
these photographic measurements over standard tecliirif|nes. i>u( tfie 
fonnei, at any rate, provitle a statistical and metrit validation lor die 
morphologica] or "anihropostOpic" method of scoring, since die results 
obtained by either method are virtually identical. .Actmilly. tlie soma- 
totyping teclink]oe ordinarily is practised by experts without the use 
of the pin^jKiint measurements, which really add nodiing to the |U‘o 
cedure beyond a metric substantiation and a basis hn calt uhning ma the 
matically tbc significance of the difTerentes between soniaiotvpes in die 
17 indices involved. Repeated experimentation u[Mm aticipiate senes 
by independent observers has showm that close agreement in die Hett-r- 
miiiation ol somatotypes can be secured by persons conversant with 
pliysical anthropology and anatomy after a brief amuiiintaute with the 
Sliekloniaii tecbnitjuc. The method can beciiiplovT^ witli i onsiderafile 
accuracy even by individuals lacking previous iiainiiig m the superficial 
anatomy of the human body. 

Evidently, the theoretically possible numbei ol somnTOtvpes when 
each of three com|xme]Us is graded from 1 to 7 is ilie total of permuta- 
lions and combinations of numbers from I to 7, tnketi thiee at a time 
_ 343 However, it is clear that the combination m somamiype 777 
could not occur, except in a superman, nor 111 in a V'tLihle iiidi^iduaL 
Sheldon, as a result oE many years' work, has been able to isolate and 
describe only 79 somatotypes of tlte possible although the range ol 
his series docs not probably include all non-pathological varbiions of 
the male physiquCj to say noiliing of rare pathofogieal and freak is); lH>dv 
forms." Heeaosc of the incompatibility of very Eiigh or very low values 
of all three components in one organism, the sum ol the digits repre¬ 
senting the three components ranges betw-eeii 9 and 12. instead of frtmi 
3 to 2 !. Sheldon has found that a person may store as low as I (the 
minimum) in two componeim, if he is 7 in the tliird, but he cannot 
reach 7 in more than one component, and usually gets no Eiiglier than 

® ShetJon, Sitvcna. and TucJ^cr. cil., pp. 60-^. 
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5 in two components. The stJinatotypes t\ml actually occur nio^t fre- 
quenily, by Sheldon 5 findings^ grouped into 19 descriptive classifications, 
are listed in Table 10. 


TABLE ID, APPROXIM.ATE FREQUENCIES PER 1,000 OF PRI.VCIPAL 
SOSt.ATOTlPES t.AOULT MALES)* 

D^icriptivr Clanifuation SomatOtypi Ffeautney Total 


Endomorphs 
L Fjttreme 

2, ^tpon]; 

S. .SfudiCrst? 

4. Mesomorphic 

5. Mcsomorjth-ciHluTfmqih 

6. Ectomorphic 

7.. Ectomorph endomorph 
Mesuiiiorphs 
Exirtniic 
9- Sirong 

Id. McHicralc 

i I. Endomorphic 

12 Kcioinorjjliic 

I j. Ecioii]orph^Tm.-soEnorp h 
Ectomorphs 
11, Jf.ikijome 
15, SirOEi); 

15. McHlemtc 
n, Eiiiktmorpliic. 

Jfl Mesomorphic 

BaJancnl 
19 . BjJunccil 


Sporadic mrc types 
(less ihan ID per 1.000 


711 

2 


S3S 

24 


433 

24 


532 

IS 


542 

14 


442 

20 


SAl 

12 


424 

13 

136 

171 

5 


262 

23 


J:.3 

■9 


3)3 

47 


452 

23 


433 

16 


251 

Hi 


354 

13 


214 

42 

226 

117 

5 


226 

25 


Liijp. 

*' ■" J 

2a 


335 

3U 


334 

50 


323 

21 


233 

45 


215 

14 

2ID 

414 

4i 


)31 

35 


311 

5K 


H3 

56 

190 



236 


Only 29 of the 79 somatotypes that Sheldon has loitnd are tabulaicd. 
These types cover 7G.4 jier cent of the Sheldon series ot 4,000 adult 
males. The rest of the series is made up ol sporadic rare types, none 
of u’hicli reaches a frequency of 1 percent. As a matter of fact, the three 
extreme types, 7J1, 17J* and 117 are also extremely rare, hut they have 
been listed because of their cbssificatory position at the corners ol the 
triangular held. No single somatotype attains 6 per cent of tJie distribu¬ 
tion. 


» Pals fmm Farifiw of Human Thyiitjur, pp. 65,26fl-2(f9. 
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DYSPLASIA 

Nearly every individual presents certain asymmetries or disharmonies 
in his l)ody build. This union of more or less incompatible proportions 
in different regions of the body may be regarded as an uneven mixing of 
the three structural components. Sheldon calls it “dysplasia.” ^ A 
dysplasia fretpiemly observed in women is marked bv a slender, flat, 
ectomorphic torso and thin arms joined to heavy, broad, obese hips and 
legs in which lH>th endomorphic and mesomorphic elements are empha¬ 
sized. A man with a rugged mesomorphic trunk may have elongated, 
fragile, ectomorphic extremities. In another, a spherical, endomorphic 
head and neck may be implanted upon an ectomorphic torso. Tlu*se 
dysplasias are certainly attributable in part to separate inheritance of 
bodily segments in the individual from diverse ancestral strains. \our 
long, narrow hands and delicate, pointed fingers may have been in¬ 
herited from a maternal strain, and your massive, bullet head and bull 
neck from a paternal strain. Undoubtedly, there are general factors 
operating in the direction of harmonious growth of the entire organism, 
but it is also certain that specific gene combinations determine the pro¬ 
portions of the smaller body segments, and these may be inherited 
se[>arately from different strains. Some jicrsons have such dysplastic 
l)ody builds that they appear to be made of spare parts. 

Of course, some dysplasias may be of functional or environmental 
origin. cyclist might acquire an apparent dysplasia of the legs as a 
result of muscular hypertrophy caused by pedalling; a blacksmith may 
overdevelop his right arm. However, occupational or functional dys¬ 
plasias are probably much less common and relatively uninq)ortant in 
comparison with tliose of hereditary, constitutional origin. A great 
many of the soinatotypes recognized in the Sheldonian s< heme are often 
found to l>e markedly or radically dysplastic. In such body fiuilds there 
are certainly conflicts between the opposing structural components 
striving for dominance. It is wholly probable that these structural dys¬ 
plasias involve physiological conflicts that result in pathological sus¬ 
ceptibilities. and it is almost certain that psychological conflicts often 
go with structural dysplasias. Every student of the human constitution, 
wfiether or not he uses Sheldon's system of classification, recognizes 
the immense importance of bodily disproportions, disharmonies, or 
dysplasias in the individual. 

In the somaiotyping system the degree of total dysplasia is simply and 
conveniently calculated as follows; (1) the somatotype is detennined for 

* Ibid,, pp. 68-72 
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each ol the five separate regions ot the body; (2) in the case oi each of the 
three components the sum of the differences or dysplasias is calculated 
by matcliing all of the regional combinations; (3) the dysplasias of the 
three separate components are added together to give a toul dysplasia.' 
Sheldon found total dysplasias in his 4,000 college men to range from 
0 to 38. In this series. al)out 49 per cent of the dysplasias ranged between 
6 and 12. Dupertuis. in another series of 1,000 college freshmen, found 
the average dysplasia in the three components combined to be 10.22. 
with a mean ol 2.31 for the first component, 3.47 for the second, and 
4.31 for the third.* Extremely dysplastic or disharmonic builds occurred 
in 6.8 per cent of this undergraduate group. Such individuals are not 
only badly put together, but are likely also to be maladjusted. 

CYNA\»R0M0R|‘HY 

Althougli sex is determined at conception, the differences between 
the primary sex organs are distinguishable externally only from the 
third embryonic month onward, and secondary sexual differences de¬ 
velop gradually through childhood with a tremendous divergence dur¬ 
ing the phase of adolescence. Each sex retains to some extent through life 
traits ordinarily associated with the opposite sex. The male may develop 
bodily characters that are excessively masculine, or may retain a physitjiie 
that is slightly, nuxlerately, or markedly feminine. Clinical anthro¬ 
pologists have long recognized the importance of the degree of expres¬ 
sion of secondary features ordinarily belonging to the opposite sex. 'I'hey 
call this mixture of masculine and feminine features gynandromorphy 
C’female-male-form”). 

In the male, the expression ol feminine characteristics may be esti¬ 
mated by noting the following cxcurrences: 

(1) Smalincvs and delicacy of facial features; slight oval eyebrows; long 
eyelashc's; delicate alae; rosebud mouth 

(2) Rounded, delicate shoulders; short, weak arms 

(3) Disproportionately wide hips 

(4) Hour-glass figure (viewed dorsally) involving: high waist, softly 
moulded shoulders, full sweeping outer curve from waist to knee. 

• Take ihe following example: 

1. Head ami neck 353 |V Abdomen 254 

II. Thorax 254 V. Ug» feel 545 

III. Amis.hamU 214 

There are 10 comtiinaiions ol each compotieni in ihe hve regions (I with II, III, IV, and 
V; II with III, IV. V; III with IV and V; IV with V). The sum of the difference of the fini 
component is 6. ol the second 6. of the third 8. T he total dvcpiasia is 20 
B Sheldon. Stevens ami riicket op nl.. p 7| 
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and well deveIo|>cd outer curve of calf; fullness of inner contour of 
thighs (vicw'cd frontally); full, inflated buttocks 

(5) Sparse botly hair and pubic hair feminine in arrangement 

(6) Soft velvety skin with smooth subcutaneous cushioning, rounding off 
all body contours 

(7) Fatty simulation of breast development, sometimes functional glandu¬ 
lar tissue in the breast (gy necomasty). 

Some somatotypes typically display markedly feminine characteristics 
(usually those carrying predominance of Ixjth ectomorphy and endo 
morphy over mesomorphy), but individuals belonging to the same soma- 
totype also differ among themselves in the expression of this bisexuality. 

PRESE.NT LIMITATIONS OF THE SOMATOTYIMNC TECHNIQUE 

Up to now the utility of somatotyping has been restricted in its purely 
biological applications by inadequate knowledge of female somatotypes 
and their range of variation, by the Cjuestion of the age stability and 
relative independence of nutritional fluctuations of somatotypes. by 
ignorance of both the racial incidence of somatotypes and the extent 
to which racial heredity is operative in determining the somatotype, by 
an insufficient exploration of the significance of the factor of gross si/e 
in tire somatotypes. 

Deficient knowledge of the female somatoty|>e is due simply and solely 
to the impossibility of securing the required series of standardized photo 
graphs of nude women because of considerations of modesty or prudish¬ 
ness. Sheldon has been able to study several series of shadow pictures 
taken on female subjects for purposes of postural study, but these are 
relatively worthless for an exact application of the somatotyping method. 
Most of the somatotypes that are found in men occur also in women, 
but it is probable that the distribution of the female somatotypes is dif 
ferent. .A limited amount of clinical material |>ertaining to female soma- 
totypes is available for observation in hospitals, but these patients are 
no satisfactory substitute for a large series of normal females. Dys¬ 
plasia is apparently more marked in females than in males, or, at any 
rate, it is encountered in greater extremes. Further, a scale of develop^ 
ment of masculine traits in female somatotypes cannot be comtructed 
u|>on the present basis of knowledge, although it is clear enough that 
masculinity in the female is to some extent related to a predominance ol 
the mesomorphic component over the other two. .\11 of these difficulties, 
stemming from deficiency of data, presently will be overcome. 

The question of the permanence of the somatotype throughout the 
lifetime of the individual is answerable with finality only by the study 
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ol large series ol different ages, from at least early childhood to old age. 
No extensive studies of children, adolescents, or persons well past middle 
age have yet been completed, although several series of fx)ys are now 
under observation. The soniatolyping of children is very difficult, since 
many of the characters of their mature physiques are merely fore¬ 
shadowed. if that. Sheldon is of the opinion that the somatotype can be 
accurately measured at the age of 6 years and that it is probably estab 
lished at birth. He maintains that it remains unchanged throughout life 
in spile of growth increments, increase or decrease of weight, and most 
maladies that are incurred from lime to time.’* It is difficult to convince 
the anihro|x)logical observer of long ex|)erience, who has seen his juniors 
change in some cases from lathes to beer-barrels between the ages of 20 
and 10, that the somaioiyj)e has remained constant. .Nevertheless. Sheldon 
argues that a 444 is not changed by age or by nutritional disturbance to 
a 443 or to anything else. He may change from a lean 444 to a fat 444. 
or from extreme obesity to emaciation, but he is still recognizable as ol 
the original somatotype to which he was assigned at the age of 6 or ol 
21, il the somatotype was correctly determined on the basis of an exact 
knowledge of the developmental course of traits significant in somaio 
typing. It is easy enough to sec that very many individuals—perhaps the 
majority—obviously do not change radically in body build from adoles 
cence to old age. It is hard to believe that there are not at least some com 
plete metamorphoses or transmogrifications. On the whole, I am in 
dined to think that Sheldon is, in the main, correct in his contention of 
the immutability ol somatotypes. but there are probably some who 
really change, particularly, perhaps, if affected by endocrine disturb 
ances. Sheldon very |>eriinenily suggests that exactly the same (piestioti 
of mutability arises in racial or subracial ly|)es when, with age. a pre 
viously blond "Nordic” darkens in hair color until he might be called a 
"Mediterranean* or a "Keltic.” 

So far, the study of somatotypes has been virtually confined to the 
While race. No large scries of .Negroids or Mongoloids has been analyzed 
and. iherelore, the range and distribution of somatotypes for these main 
races and for all secondary or composite races arc unknown. Sheldon's 
system is so new and has been, as yet. employed by so few students that its 
univer&'il racial applicability has yet to be demonstrated. Probably some 
new somaioiypc-s will emerge when these larger investigations have been 
undertaken and completed. \Vithin the While race, as the reader knows, 
there are a considerable number of primary and coni|x>site subraces. 

10 Ibid, pp 221-226 
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often markedly differeniiaictl in head form, pigmentation, hair form, 
and otlier of the criteria of race. The present somatotvping system takes 
no cognisance of tiiesiibracial mixtures involved in motlern jX)piilations 
of European origin; it entirely neglects the morphological and metrical 
criteria that are conventionally employed by anthro|XDlogists for the 
distinguishing of racial types. Such a cavalier disregard of stock differ¬ 
ences within the White race will surely not evoke the ire of the many 
anthrojxjlogists who seek to disparage the importance of race and, in¬ 
deed, look upon it as a sort of chimacra. 

For those of us who are interested from genetic and anthropological 
motives in isolating subracial types and analyzing their mixtures within 
the White race, the present disregard of these matters in the somato- 
typing system need not undermine its usefulness to any great extent. 
While the system instituted by Sheldon does involve a few racial cTiteria. 
such as relating dolichocephaly to ectomorphy, and round heads to endo- 
morphy, it concentrates principally upon the proportions of iMxly regions 
below the neck. On the contrary, the racial analyst pays particular atten¬ 
tion to features of the head and face; he measures and observes them in 
great detail «md includes little or nothing of Ixxly build in his soriing 
criteria whereby he distinguishes racial or subracial types. There is. 
consequently, little or no conflict between the systems but only an inter¬ 
locking and overlapping in respect of cephalic or other characters neg¬ 
lected in somatotyping and Inxly build features ignored in racial sortings. 
If the anthropologist feels a trifle scornful about the crudeness and 
fewness of the somaiotyper’s observations on head and face, the latter 
reciprocates when he considers the meager number and general futility 
of measurements and indices and observations on trunk and limbs em¬ 
ployed by the racial anthropometrist. The somaioty|)er can also assert 
with some reason that he can hardly apply his system to racially integral 
groups until the anthropologists can make up their minds how to isolate 
such groups and by what criteria. 

In general, the present writer, an anthro|)ometrist and not a 5omat<> 
typer, feels that constitution cross-cuts race, but that both racial analysis 
and somatotyping would be immensely illuminated by a simultaneous 
application of both procedures to large series of individuals. We should 
like to know how much of the individual variation in a sup|)osedly 
racially homogeneous series is attributable to constitution indisidual 
inheritance and familial inheritance, as contrasted with broader and 
vaguer racial inheritance—together with whatever of environmental 
adaptation or moulding may be involved in the somatotype. The con- 
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stitutional anthropologist or psychologist is equally desirous of ascer¬ 
taining how much allowance he has to make for general racial inherit¬ 
ance in appraising the make-up of the individual. 

The entire subject of the genetics of somatotypes or ot the individual 
constitution remains to be investigated. Obviously, such a research in¬ 
volves the study of the somatotypic resemblances l>ctween siblings and 
between parents and children. It far exceeds in importance the in¬ 
vestigation of the heredity of eye color or hair form or of most of the 
racial criteria that arc non-adaptive and have little or no sclcctional 
value. 

The last of the inqxjrtant present limitations of the somatotyping 
procedure enumerated aljove is its as yet incomplete analysis of the 
significance of gross size differences among the same and different soma¬ 
totypes. The present writer feels that these cannot fail to have certain 
general behavioral correlates. If two men have precisely the same body 
build, say IM. and one is a Hve-footer who weighs 110 pounds and the 
other a six-footer who weighs 200 pounds, it seems more than probable 
that the personality of the runt will differ from that of the big lout. It 
is not clear also in the present system whether all somatotypes come in 
the same ranges of gross size—stature and weight—or whether some 
somatoty|ies are restricted to persons of a certain size. However, Dr. 
Sheldon assures me that this apparent omission has been rectified in 
studies yet unpublished, that gross size is now expressed on a seven-point 
scale by simple calculations, and that its implications within somata 
types are being investigated. 

Body Build and Temperament 

No student ol the human constitution doubts the strong correlation 
between the physique of the individual and his temperament. .\ satis 
factory method ol classifying human physiques is c'ssential for a study ol 
these interrelationships. The Sheldon system ol somatotyping is by far 
the best hitherto devised and seems a fairly ade<}uate tool lor this purpose. 
Doubtless it will be modified and changed somewhat in the advance ol 
constitutional studies, but, in the opinion ol the present writer, it is 
basically sound and should be utilized. However, a scale for the classifica 
tion of temperament is c<|ually necessary for the investigation ol the 
problem. Psychologists are as little agreed upon such a scale as have 
been anthropologists and clinical students of constitution upon a method 
of classifying bexly build. 

The present writer makes no pretense ol being a psvchologist and 
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cannot bring to tlic appraisal of schemes for the classification of tempera^ 
ineni any cxpei t knowledge. From a perusal of various such sclieines, u 
would ajjpear to the anlhropolosiSL that, in spite of temunologica] and 
presumably conceptual differences, all arc oriented in mucli ilic same 
way, or, at any rate, seem to distinguish substantially the same variations. 
These are differences in temperament that any lay obsei^er of human 
beings can note and classify. The scale for the rating of tcniperamern 
developed by Sheldon and his co-workers seems ‘to make sense and 
has the advantage of being articulated to the system of body bin d 
ebssification devised by the same student. Consetpieiuly. m 
the three structural componenis of the body have been correlated wiih 
consicllations of temperamental traits, so that their important associ¬ 
ations arc no longer a mere matter of speculation and inference. 

Sheldon recognizes three [irimary components of tempcraniem that 
are equivalents, respectively, of the three morphological components. 
Visceroionia is a complex of traits so nameti because it is funcuonally 
and anaioiiiically assixiated with predominance ot the digestive viscera, 
h is the tempcramernal cauiitet|>art of cndomoiphy. le i e o 
viscerotonic individual seems to be organised around his gut. 

The second tcmperameiital component is soinatotoma, which cor¬ 
responds w ith niesomorphy on the stnictutal side. Sheldon states that 
the somatotonic complex of traits i^ associated with the functional and 
aiiatoniical predominance of the moving parts of the boclilj rainc, i ^ 
in tire somatotonic person the activ ity of tlic voUmtary muscles^ is 
pre|Mncnt, in that lie wishes to do someiliing with lus muscles, to indulge 
ill assertive, combative, and adventurous movement. 

Tlic iliird iciii]u‘ramiTita1 component, cerelnoloiiia, involves viscera 
and somatic inliibilion (tension), and also mental imensily and a snli- 
slitiitirm of cerebration for direct action. Cerebrotonia is named from ilie 
predominance of tlie cerebrum in man, ivliicli is apparently assi)ci.ite 
Willi edaboration of '■attentional consciousness" and nncloiibtedly exeits 
sliarply inliibitory influences upon botli sfjma and digestive Msccra 

Prolonged research by Siieldon upon a ratlicr small group of academic 
persons led to the development of liis scale for temperament A list of 
some 650 alleged temperamental traits svas sifted down to jO. which 
were then subjected to an exhaustive study of their mtcmlationsliips hy 
means ol the product moment metliod of correlation. (Tlie cMfRcien t 
correlation is a statistical constant tliat measures on a scale fram 0 to 
tlic extent to wliich a change in the value of one of a pair of variables 
is accompanied by a change in vaUie, either in the same or in the opposite 

u Sheldon and Slflvcm, Th^ Varieliei of Ttmpertttfifnt, pp. 30 t£. 
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direciioa. of the other lueinber of the pair.) This list of 50 traiu was 
divided into three groups or clusters, which ivcre eventually given tlie 
componein designations described above. In order to be accepted for 
inclusion within a trait cluster, any single trait had to show a positive 
correlation of at least -{-.60 with each of the otlier traits in the cl lister and 
a negative correlation of at least —,30 with every trait in each of the 
otficr two nuclear groups, (A correbttou of -f .GO indicates close relation 
between two \ai iables, and the positive sign shows that they move in 
the saine direction. A con elation of —.30 tends to shotv moderate trends 
in opposite directions of the members of a variable pair.) Obviously. 
Sbeldori adopted this procedure in order to make sure tJiat within a 
group of traits assigned to a single teniperamental component, each 
single II ait ‘^goes w ith" exery other, and is in some degree opposed to 
all traits in tfic other two components. Eventually, the scale of tempera¬ 
ment was completed w ith 20 traits in each component. It is reproduced 
here with a brief coiniiienmry upon the three clusters of traits sum^ 
marized from Sheldon's full descriptions of tlieni.” 


TABLE It SHFJ.nONS Sfl-U.E FOR rF.Ml‘ER \MZ\Tta 


I 

t'iicerotoniif 

1. Rt:EAK}iliDI] Jll pujlurr 
□net mo^cnicnt 

2. Love ol physical comfort 

5. Slow rrsiiion 
4. Lovjt of ctittn]; 

6. Sociali/;j[ion of ruling 

6. rtcajorc in clt^iion 

7. Lovt of polilp cerpmony 
H, Sociojihitia 

9- I nitisCTiiii ina [c smiabtUty 

10. CrciHl for atlPiniDb arul 
approval 


Samt) toti^nia 

L Awriivcncu of pcnlure 
3od inoveiocnL 
1j>vc nf physical a<lvtn- 
lure 

,t. The energetic character- 
i»tk 

4. N’ecd and enjoymem of 
e^cncisp 

6. Lovp of tloininatin];. hm 
for power 

6. Ijjve of risk gn<l chance 


7, Bold dirrcltttu of manner 

8, I'hyxicaJ. courage fof Cum 
lut 

9, ClOEiipriitiive ag^rpsiive- 

10, Psychological cnlloiisiic^s 


Ilf 

CeiebrQtonia 

L Restraint Jo posture and 
movcntcni, lighlricss 

2 . f'hysjologifiil ovtr- 
mpunsc 

3. Overly fast react ions 

4. Ixive of privacy 

6. Menial ovcriiiiciuEiy, fiy- 
|>orat[pnt lona] iiy, apprp- 
hensivcncss 

6. .SecTC t ivmcis at fcelinj;, 
cmoMonal resiraini 

7. Sulf-cDuwioLis moiiltly of 
iho eyes and face 

8. Sociofihohla 

9. Iiihihiicd facial adc]rr» 

IB. Rcsiitanoc lo habit and 
poor roiitiniriug 


13 f6id.,Ijp. 21-95. The reader « referred to the aimve work and to the preceding vuliitne. 
Tftf f artenej Human /'Aystf^ue, for a fiitl account and discussion of Imth somaioiyplng 
anrl tempeTamerU a I Tating. The preseni volume doei not piit|mrt lo lie a mannal of coiwiim- 
lional arithraptdogy, I[ aims merely to give hricf acconnt of this subject for the general 
reader, iri the hope lhai he will actjuaint hmiself rrrore intimately with fi by study of the 
original work). ' ^ 

I^Shcldrm and Stevens. TAe f'arrcjw of TeinffTrarnenl^ p. 26. 
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U- Oricniali£ 3 ti lo ptopic 

13. F'Tniiess oE enuJiional 
flow 

13, Tolerancf 

M, Complacency 

15. Deep sleep 

16^ The yniernpcred charac- 
leristic 

17. Smooih.casy comnutnica- 
licm oE fcelEn,j?, eJitraver- 
5icn o£ viiceroit>nia 

I a. tlela^aiion and soci*' 
phiha under alcotiol 

19. Nectl of people when 
Lroublod 

20, Orientation loward child 
hood anil family rcla- 
lionihips 


Ih Clausiitiphohia 

12- Ruthlcancss. freeduiB 
from sqMcamishneSi 

13. The unrcicralnetl wiee 

H. Spartan indifterence to 
pain 

15. General noilincaa 

16. Overmaioritj of appear 

atice 

17. lloriionul mental elcav 
age. eKtraversinii of so 
matoEonia 

IS, AssertivencM and ajJigrcs 
iiotl under alcohol 

19, Need of action when 
irotihled 

20. Orientation toward i^oals 
and activities of youth 


11. .Agoraphobia 

12. Unpr^iciahility oE alti¬ 
tude 

13. Vocal restraint and gm 
cral reslmillt nE notsc 

14. Hypciseniitiviiy to pain 

15. Poor sleep halriii, chronic 
fatigue 

16 . youth Euf intcnineM of 
manner and appearance 

E7. Vertical mental cleavage, 
introversion 

IS. Resistance to alcohnL and 
to Other depressant druip 

19, ^'ecd of solitude when 
troubled 

20, Orientation toward the 
later periods of life 


The Sheldon scale is noi a <levice that can be 
persons: it is not as easily learned as is tire 
suggests that the user of tlte scale observe each ^ 

lea« a year and then conduct a series of not lew than .0 anatyuc i 
views with him.- UUintately, each of the 20 tra.ts ^ 

scale. The nu.rrbered traits for each of the ' 

in every case mutually could find only 

cannot always be Ltto opposites to eac - tn which 

5 seis of 3-wav traits; 1. assertiveness of posture and movements to ^vhtch 

are op|>osed both relaxation and restraint; ^ 

rl , , r rjualsncrS tn tvillCll tllC tXtVaV CrSlOll Of 

tonia (tree communicatioit or leei _ ^',inrPT 

/ ■ /Ux-h nf siplf.aw'areness and concentration upon the outer 

somatOtonia (lack ot sell awsirtness ™Urv of the 

rcalitv'^ and also the introversion or turning away from realm ol tne 
reality ). ana aiso Ifi Behav ior under die influence 

cerebrotonic are mutually aiuithuica s ■ „on-s-lvnneness 

of alcohol-relaxmion and 

and also to general depression; 19. need ..' jhiidhuod 

resneciivelv when In trouble: 20. onemation tosvard family, ch idh . 
"nd n^her.love; as contrasted both with orientation toward the goal 

of youth (especially competitive sports) ami - 

supposed "understanding," security, and happiness of later years. 

.• However, a sinale SO mimne interview b) d1*m^u lo malcti hi! 

iJ The difficittiv Sheldon gCEJi 111 lo in famous three-cornered dud in 'Mr. Mid’ 

three structural components reminds me trioaniEC [nsagieemeiu lieiwceii Mr. 

Shipman Easy " TTic reader will r^n^mber that to Issue on 

Easy: ,VIr. bIbss. the hwoi and siaiionetl it the three points oE a 

the field of hunoi in the following way, ^ j^is side dcv-aiion to □iioihcr. The rcsulE 

triangle; each faced a single opponent and turned his side 
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A ghiicc at die column ot 20 trails listed, under viscerotonia will show 
that most of them arc self explanatory and need not be elalioraied for 
pur|305t's of tEie prcseui volume. "Orientation toward people" (H) im¬ 
plies that the individual has something more than "a decent respect for 
the opinion of mankind"; he is profoundly concerned wdth the status, 
prestige, and general standing of people^ and "his relative evaluation of 
an individual is likely to be a singularly accurate barometer of the 
general opinion of the commiutiiy concerning that person." "The 
uniempeied characteristic' (IG) is explained by Sheldon as the impres¬ 
sion of stjfl metal that will not take an edge and has no temper; no sparks 
Hy; tEie personality is flabby, perhaps s|Jongy. 

The list of somatotoiiic traits includes few that ret]uire discussion 
here, interesting as they arc. "The unrestrained voice" refers particularly 
to the carrying jjower ol the voice rather than to mere volume. The 
somatotonir voice makes itself distinctly audible over other voices and 
sounds* often without perceptible effort on the part of the speaker. The 
general noisiness of soma to ion ia is partly the elTeci of the vigor of every 
movement and partly due to lack of inhibition—the heehpomiders* the 
dooi-s la miners, the belly-laughers, the ack-ack coughers, and fogdiorn 
snori rs express tin is their stjrnacotonia. Sheldon states that st>matotonic 
individuals of whatever age appear older than they realty are; they 
maiiire and age rapidly in physkpie and deportment (but apparently 
not in mentality). Their primary interests are in the strenuous ac^ 
tivities of youth and in competitive struggle: tfiey dread advancing age 
and strongly enrouiage youdiful prticipaiion and predominance in 
all of the aflairs of the srx:ial order. They are the perennial under¬ 
graduates among ccdlcge alumni, the "hearty fdlows," tlie "gogetters," 
tfie “doers/’ 

The physical tightness ol the cerebrutonic mani tests itself in stiff car¬ 
riage, clenched hands, limbs lightly flexed when sitting, sphincter and 
general gtistro intesiinal tension, fast shallow breathing, rapid pulse. 
The physiological over-responses include cjuick and violent vomiting, 
retching, and gagging reflexes; acute head colds of limited duration and 
withoiu chest complications; general freedom from diroitk infections 
of sinuses* tliroai, leeih, appendix; relative immunity to childhood 
diseases; but intensely irritable skins, general nervotisnesst fretpieni 
constipation; susceptibility to stieptococcal sore throats and facile rise 

Vfas Ehai Mr, Easy ^lioi ihe Ixw'n ihniugh both checks, so |hat hcootilclnlt pipe; ihc bw'ti siioi 
{ho Ti'C^arct throw|;H t>oih biLitock^- so iliat he cduIcId t sU cIoivile Uic si-cwsrh 
Easy cntircly- 

Slicldoii and ap, cj{., p, 59. 
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of temperature under stirli infeciion. "^SelF-consclous motility of the 
eycsi and face" implies alert, darting niovemenis of the eyes with intense 
gaj;e and frequent blinking, together irith tension of the facial niustula 
tine, which is nevertheless exceedingly niohile, alive, and res^xnisive. 
Such a kaleidoscopic countenance is, however, virtually unreadable. 
"Inhibited sKx ial address” means lack of poise, self-conscious awkward¬ 
ness, inability to *‘put the best foot foremost " Cerebrotonic people are 
prone m rapid and unpredictalile changes of attitudes that lay them open 
to the charge of licing unstable. They nirc, according to Sheldon, emo¬ 
tionally capricious. 

In regard to the yonthfulness of manner and appearance in the cere- 
brotonic, Sheldon says: ” 

II an adult, he appears to have bathed in the springs of youth. There is a 
strong suggestion about him that he will never grow old. The carriage of 
the body is youthful, as is ihe general expression of the face. The face lacU 
the hard severe lines generally associated with soniaiotonic niaturhy. It lacks 
also the placid, bland relaxation associated with middle age m the more 
visceroionic temperaments. 1 here is an alert, inieni, childlike or birtlhke 
quality in the facial expression, which deline-s an ainiihesis both to the rela- 
(ive overuiaturily of somatoionia, and to the over relaxed, round cheeked, 
suckling fate of viscerotonia. The walk, the voice, the posture, the genera 
atmosphere of suppressed iiitcm eagerness, all suggest a singular, essential 
youthfulness 

Ql course, the full development ot the extremes of all oi the traits 
within any of the three constellations—viscerotonic, som,atotonic, or 
cerebrotonic—is rarely achieved in any single mdividual. Just as all per¬ 
sons pieseni a blend of the structural components, so are the tcmjiera- 
mental traits mixed and variable in their development. The crux of the 
problem is the extent to wlikh any of the sets of 20 traits is integrated in 
a personality and the extent to which that integrated complex is assot:i- 
ated or correlated with the morphological type (which is obieciively 
classiliable), 

Sheldon and Sieveiis arc. in the opinion of tlie present writer, most 
scriipulous and risoroiis In tlieir cxaminatiOT ot ihi^ problem ami iilierly 
disinclined toward overly optimistic and incautious interpretation of 
siicli positi've resiilu as liave tjeen foiinci. The torrelations of ihc three 
tcmperamemsil components tritlt the corresponding striicttiva 
ponents are about +.80 in each case (on a scale of 0 to 1). whereas the 
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negauve corTclarions Ijeiween types of temperament and supposedly 
opposite types of body build are lower (from —.23 to —.63). The neg-v 
tive correlations between mesomorpliy and ectomorphy (—,63) and be¬ 
tween somatototvia and cerebrotonia (—^62) are higher than those be- 
tt^'cen eiuiomorplty and ectomorphy (—.41) and between viscerotonia 
and cerebrotonia (—*37); and the latter sets, in turn^ higher than the 
negative correiations of endomorphy tviili mesomorpliy (—*29) and of 
visccrotonia with somatotoiiia (-.34), Thus at both the physical and 
temperamental levels the greatest incompatibility is found between the 
second and third components and the least between the First and second. 

Lest it should be suspected that the Sheldon Scale for Temperament 
has been artilicially rigged to suit the somatoiype eomponent classifica¬ 
tion, it should be noted that the temperament scale was first set up, 
without any preconceived idea of the existence of the three main tempera* 
mental components, and later the somatotyping technique was de¬ 
veloped as a means of seeking morphological validation for the tempera¬ 
mental classificadom The present writer wishes to reiterate that the 
She I don-Steve ns method of classifying temperament seems to him as a 
layman rcasonalde, plausible, and valid, but that he has absolutely no 
/ociw standi in the field of psychology. However, in morphology, as 
applied to Homo, he may perhaps claim some expert status, and lie 
unequivotally asserts that the somatotype classification of Sheldon 
is. on the whole, scientifically sound. 

When it comes to putting together the 7-poiiit ratings on each of the 
60 temperamental traits and arriving thus at a tripariiie classification of 
personality (11^* 235, 44-1* etc.), the dilficulty of establisfiing any exact 
relationship between the two entities—physical and psychological—is 
painfully ap|xireni* Thus Sheldon, in a basic study of 200 yoting men 
of academic background, lound only 14 cases (7 per cent) of perfect 
agreement between temperament and somatoiypc (e.g*, soma to type and 
index of temperament Itoih 23S)* All of these occurred in fairly common 
somatotypes in which the first component (endomorphy) rvas in no case 
predominant, and in all cases but one was exceeded or tied by both of 
the other comfKjnents (e*g.. 344),On the other hand, 1J cases (5..f) per 
cent) shoived a radical disagreement between temperament and somato- 
type. amouiHing to at least two grades in one of the components (e.g. 
som. =1 235, IT = 13;). Fhe dramatic disagreements generally are con¬ 
fined to the second and third components. 

It is perhaps not surprising that in 21 cases of the 200* the Index of 
Temperament falls outside of the range of known somatotypes (i*c„ the 

I* Ibid., P- 37S 
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[T presents penmitations of numcnils not found in soiiiJilotypes, for 
example 1-3-7). These ^ outof-bounds" tempeiamerns arc probaS>ly 
commoner in psychopaths and maladjusted individuals than in so<alkd 
"normals" and "well adjusted" personaljties. The first component is 
rarely involved in these fiishannonles. Sheldon tlassifies these tempera¬ 
mental outsiders as 6 eonsiituiiona! inferiors (especially in somatoumia). 
and 13 over-endowed personalities (9 udth somatotonk, 5 whth cere- 
brotonit excesses). 

There are also in the 200 cases analy?.ed 19 (9.5 per cent) persems in 
whom the Index of Teint>erameni reverses one of the morpholosieai 
dominance (e.g. soni. ^ 235. IT = 154). Nearly half of these men were 
involved in serious maladjustments, hut the authors cautiously p<unt 
out that apparent reversals of dominance may be in reality a sptirious 
phenomenon arising from the inadet|uacy of tlie scale for lemperauient. 

Given a considerable range of fiody build types ami a perhaps larger 
assortment of temperamental types, classified according to Sfieldon's 
system or fjy some oilier syjitem, and correlated the one w ith the other, the 
next step is to study the relationship of these types to achievement in 
the world of society. Such investi^tions can be earned out primarily 
from the soinatological leads—the deterinination of the relation of body 
build to achievement—or primarily from the tempera mental classihca- 
lion. That is to say. the human materiiil may tie classified into tempera¬ 
mental types or categories: these sulxlivisions to be related to achieve- 
meut. Begiruling with the morphological class!licalion is easier, because 
physical typing is tjuitker and more accurate. 

Studies of the relation of individtia! type—physical or temperamental 
—to capacity for getting along in the world have been few as yet, pan y 
because of the lack of proper scales of classification up to now. and. in 
greater measure, because of the reluctance of most psycitologists and 
sociologists (the specialties pnrikufarly coiuemed) to reco^n^e the 
tillixirtance and value of such studies, 1 he reasons for tliis opposition are. 
in the former group, priiictpally professional jealousy and, in the latter, 
downright anti-biological bias. The oppommity for students of Imman 
constitution to assist the armed serv ices in ilie recent vvar jy emp oy 
iiig iJie ieehnit|ucs of this new science of the individual m tfie selection 
of personnel for comfiai and other specialized dtuies was wasted, 
for the most part, not because of the inertia of the military, but because 
of the obstruciional tactics of fellow scientists temporarily tn umfornu 
Slieldon undertook the study of tire relation ol somatoty pe and Index 
of Teinperameiu to achievement in his limited sample of 200 academic 
young men. fie recognized no less than eight adaptational groups rang 
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ing from a suptTior group to constiiutional inferiors.'® On the morpho' 
logkal side this adinitLedJy insunieienc iinvestigation sttggesicrf Uiat the 
endomorph has die best chance of becoming a normal, welhadapted but 
undistinguished person in an imiversiiy (77 |HTtent). If he departs from 
this category, he Jias a stighlly better chance of being a constitutional 
inferior than of raiing distinguished achievement. He is unlikely to 
become a troublesome misfit. A niesoinorph enjoys an almost ecpial 
chance (71.;'? per cent) of being a normal, undistinguished member of 
the iiiiiveisity conimunity, but is most likely to be a trouble-maker (21.5 
per cent). E le is virtually immune from constitutional inferiority, but 
unlikely to be distinguished (7 per cent). The ectomorph goes to both 
extremes (30 per cent distinguished achievement, 1H.5 per cent of rnis 
fits, and 7.5 per tent of cunstitiitioual degenerates). More and tvidcr in* 
vestigatlons of this nature are essential for establishment of the value 
of constitutional studies. 

Very recently, the Grant Study, Department of Hygiene, Harvard 
Uiuversity, has publislied preliminary findings of a six-year constitU' 
tional investigation of some 2()8 college undergraduates, defined as 
"luirrnal" in the sense that they were physically and menially in gotxl 
health and in good academic standing. The anthropological techniques 
employed included a partial utilization of Sheldon's somaiotyping sys 
tern and also more conventional antlirDpometric metlnxls. I he Sheldon 
Stale for Temperament was not used; it was not published until tlie 
Grant Study was far advanced. A personality raiing scale devised by the 
staff of the C^rant Study w'as utilized with considerable success. The 
trails included were mostly on a higher level of personality than Shel 
don’s temperamental characters. The C^rant Study also employed ps^ 
chornetric, pliysiologicah medical, and sociological techniques. The re¬ 
sults so far available are of great interest and impjriancc, but thev 
cannot be summarized here, lliey conflict in no tvay with the lindings 
of Sheldon, but rather extend and confirm ihcm.*'^ 


Hody Build and Dhease 

The leader of clinical constiiutional studies in ibis country for nian> 
years has been Dr. George Dra]>er of New York, a gifted diagnostician 

Ibid., pp. SS[JUS93, 

» They arc rcpurEcd in (Jciai; in "J'eun^ Jou At€ S'ormat,'" fi, P, PuiniLiii'i Sons, 

iV.Y., I!rt5, wrliicn lyy the present juithor (wtio was not a mem1>er of the staff of the Grant 
-Studv): and in a slishEly later and mare technical iVftnl Pfoffle Art, hy CJarti W 

Heath and other memlicrs of the Cninl Study Stalf. Harvard Univenllv PrCis. Cambridfte. 
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tvitil art apprcriatioii of th^e value of artthropometric techniques in 
niedicme that is almost Urtique among the disciples of Aestolapiiis. With 
little support or eocouragfnient fToiii his otvn profession. Dr, Draper 
has condueted a consiiuitional cUnic for nearly a quarter of a century. 
His coiui'ibiitions to the study of Viody build in relation to disease arc of 
utmost importance and must he summarized here.’’ 

In his studies of hitman constULiiion, Draper has usetl the analogy 
of a four panelled sc reen, across the (oinetl surfaces of svhich is spread 
the picture of man. Tlic panels, representing anatomy, physiology, im¬ 
munity. and psyciiology arc so placed n ith respect to each other that 
the portrait is complete, \Vorking with such a conceptual scheme. Draper 
has associated with himself on his clinical start physical anthropologists, 
physiologists, psychologists, and statisticians. Nor has he neglected the 
genetic aspects of tlie sulqect. 

On ilie atHliropniiietric and morphological sides, Draper has used 
Ixjth die siandardi/ed anlhro]W,iietric technitllies, iriih many additions 
(.f Ids onn, and. more recently, the Sheldonian technique of «.mato- 
typing. First, ne shall consider results of the studies of various "disease 
grouiis" totalling 82!) cases, secured hy Draper by the use of anthro¬ 
pometry and ivhat is sometimes called aotlirojiKMCopy (morphological 
observations). These are supplemented by the findings of his associate, 
Dtipertiiis, employing the Sheldon method of somatotyping. 

GASTRIC ULCER AND DUODENAL ULCER 

Gastric ulcer is soinetviiat commoner in males than in females (57 
per cent of this disease group consists of males, according to Draper). 
Male gastric nicer patients (25 cases) are belotv average in tveight, 
slightly above in stature, and their mean i>onderal index (weight/ 
siaiure". the formcir in kilogrEims. the latter in centimeters) is the mvest 
of disease groups studied by Draper, They have small, narrow heads and 
narroxv faces, with nanoiv, shallow chests of small circumference and 
narroiv sufxxjistal angles. Arm and hand dimensions arc a trifle shori. 
espci lally the upper arms and the rmgers. The palms are someivhat nar¬ 
row. These are average characters, but Draper tiunks that some 15 per 
cent of gastric ulcer patients show distinctive botfily characteristics and 
dial the rest may eventually prove to he caphle of producing double 

lesions—ulcer and gall bladder pathology, . . 

Draper^s scries of male duodenal ulcer patients {SS) is much like the 
gastric ulcer group in ineasuremcnis, fiut a little closer to the average 

=1 ReccnlT cofECthcr in Drsprr. Di.pcnuU. Caugli^y, Humaff Cof,,{ituUon in 

t.Iirticat MetUtinf 
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o\ all combined disease groups. Head^ and upper faces are slightly 
longer than ihose of gastric nicer patients and the relatively short arms 
are not in evidence^ However, duodenal ulcer patients have decidedly 
narrower cl tests than those of tlie gastric ulcer group. The average 
structural component ratings, according to the Sheldon system, hardly 
confirm the impression of linearity and fragility ol this group derived 
from tile straight anthropometry. The tlnrd component (ectomorpliy) 
averages 3.01 ior males and 2.G0 for females, whicii are about the same 
as for the totals of tlie Draper disease groups and belotv the Sheldon 
averages for college men and women. On the contrary, these patients 
are rather liigh in mesoinorphy (males 1.5L females 4.26) as contrasted 
witli the total disease series and with the Sheldon series. They have rather 
muscular physiques, ^vhich are lean but not deticate. They are somew^hat 
low in the first component (roundness, softness—endomorphy). 

GALL liJ.AOOEH 

riie clinical impression of gall bladder patients of both sexes em¬ 
phasizes softness, roundness, and latcvalUy of build. The males (28 cases) 
have wide heads, mtxlcrately short and broad faces, small gonial 0aw) 
angles. They also have broad, tieep diesis. W’ith circumferences superior 
to those of Ollier disease groups and broad subcostal angles, .\rnis are 
relatively long, fuit hands and fmgers short and broad. The females 
suffering from tliis disease (fhJ cases) are well above average weight and 
have esjiecially broad laces and round heads, broad deep chests of great 
circumference, and the fjroadesi hips of any disease group. Their arms 
tend to be a link- short and their hands rather large. In structural coni' 
ponents, Ixnh male and female gall bladder patients show an excess of 
endomorphy (males 4.07, lemales 1,«8). The average somatoiypes for 
gall bladder are: males A A.2%, females bAV^.2. as against the following 
for duodena] ulcer; males 3,414,3, females 314.1, 244 . Gall bladder sub 
Icrers are below average in muscularity and definitely low- also in 
linearity am! flelicary (eciomorphy). 

PKRNlCJOUS a\emia 

Males with pernit iotis anemia (31 cases) fall in average ponderal index 
about midtvay between the ligluer combined ulcer groups and the 
stockily btiilt gall bladder group. They have extremely short faces with 
very widely .spaced eyes, somewhat short trunks, broad hips; shorty 
deep, broad chests of great ginh; broad pelvc’s and long kgs. The whole 
picture suggests to Draper an eumu Imidal trend ” 1 he women (35 cases) 
*s Draper, arifl Gati^hry, oft. nl., pp. 122-125. ]2'l 
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are relatively the most slender of any disease group and have fairly small 
heads and faces, Tlic shortness of the face is even more pronminccd than 
in the men, Tlieir chests are rather oaiTow. but \cry deep and short 
and of Inferior tircnmference, although the subcostal angle is widest 
obseiAed in any female disease group. Shotildcrs are narrow, pelves 
broad, trunk length sligluly below average, Anns dimensions are aver¬ 
age. but bands rather short. In contrast the leg.s appear rather long. 
These females confirm the eimuchoidal impression made by the males. 


OlABETES M ELL IT us 

This disease is clinically divisible into two classes: 1. liisubn-semiiive 
or pancreatic. IL InsuliiiTesistant or pituitary. In the first j^oiip arc 
cases marked by acute onset of the disease, tendency to develop acute 
acidosis during periods of poor regulaiioiL large blood sugar lowering 
effect of insulin, unstable equilibrium with rapid transitions from liypct- 
glycemia and glycosuria to hy]>i]gKcemia and insulin shock. Thesw^om 
group is characterized by insidious onset of the disease, small tendency 
touard acidosis or coma, small blood sugar lowering with insulin neat- 
ment, stable equilibrium and little tendency toward msuhn shock. 
Corresponding to the two classes of diabetes, l>rapeT and his associates 
found two main morphological types of diahetics (in a total of cases), 
with the first d^^ isible into two subclasses. Roughly, Class I A. pancreatic, 
shows a predominance of mesomorphy in both males and females 
(somatotypes: males females 1.4V.,2). Pancreatic U 

the first and third components and lower in the second (males L... Yz- 
females 4.3.3V>X The second class, pituitary or insulin-resistant, is m 
both sexes strongly endomorphic (males, average somatotype 
females iji/a.SJy.)- In plain morphological terms, pancreatic lA has a 
marked lumcular solidity with some linearity and Fragility of bony siruo 
lure: pancrciiiic lb has the same underlying skeletal structure but with 
a smooth overlay of fat obscuring the muscling: pituitary H is a massive, 
bulky group, with all breadth and volume measurements superior to 
those of the other two classes. It should be noted pncTeatic lU consists 
of generally youthful patients tvho display a potentiality for becoming 
obese in later years. Draper suggests that the fat-muude ratio is mii^rtant 
in tlie two different classes of the disease. At one end of the scale pie- 
ponderant muscle development is corrclatetl with insulin sensitiveness, 
severe diabetic disease, perhaps through faulty muscle-sugai combustion 
relationships. At the other end, massive fat component is correlated witu 


S! pp. 137. 179-lflfi. 
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imulin-Tesistance* mildness of the and possibly disturbance ot 

fat sugar storage and conversion reiationships. 

ACUTE RHEUMATIC FEVER 

Draper's acute rheumatic fever scries of males (25 cases) is character¬ 
ized by lon^^ faces, witli especially long and broad jaws: long trunks uith 
broad shallow chests; broad shoulders and broad pelves, and fairly long 
arms and legs. Noticeable is the facial asytninciry of this group and 
marked irregularity of teeth and palate. Females of this group (44 cases) 
are below average in weight and slender in build, with narrow, shallow 
chests and long extremities. Asymmetries of head, face, and body are 
also notable. Draper suggests that mal‘Coordination of groivth and de¬ 
velopmental processes in this disease group may be tlie outstanding chap 
actcristic,*'* 

ARTHRITIS 

Tile relationship between body build and arthritis has been clurb 
dated by Dr, Carl C, Seltzer as a result of the study of some 400 patients/' 
A preretjuisite of this investigation was a proper classification of this 
disease into its various types: (1) Rfteumfjioid —polyarthritis with typi¬ 
cal fusiform swelling of 6 montlis duration, x ray changes, and cEevated 
sedimentation index: (2) Degenerative foinl DVreojc—typical x-ray 
features including spurring, low or normal sedimentation index, etc: 
(3) Mixed; (4) Strumpel-Mark^RTihriih of spine, with x-rays showing 
fusing of sacro iliac or calciFication cd spinal ligament, or botli. 

Rheumatoid arthritics arc markedly different in body build from 
those afflicted by degenerative joint tiisease, even when allowance lias 
been made for the much liiglier average age of the latter. Although the 
rheumatoids are more linear in body build (higher in ecmmorpliy), 
Seltzer finds that emphasis is to be placed rather upon the strong later¬ 
ality, big-boned, big-muscled, highly pyknic (endomorphic) and ta|xr 
ing character of persons with degenerative joint disease, m.iles, tlie 
second component (mesomoiphit or somatic) averages 4:9 in the de^ 
generatives and 3,6 in the rheumatoids. The third component (ec- 
uuuorphy) averages 3.8 in rheumatoids and only 2.4 in riegeneratives. 
The females shotv somewhat similar differences, complicated by the 
lesser development of mestimorphy and iiigher endomorphic component 
in this sex. 

Seltzer demonstrated the significant difference in Ixjdy build between 
pp, I2S, 1^5-1536. 

tiSdiJCT* “Anihuipomciry and Aithruia/ pp. lfi3-205. 
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these two arthritic classes \n a large number of rneasurcnients and in* 
dices. Before iveiglu losses due to onset of the disease, rheumatoids 
average nearly 50 pounds less than do degenerative joint disease pa¬ 
tients (weights also taken prior to loss through ravages of the disease). 
Rheuinatoids have reladvely and absolutely simrter arm spans; nar¬ 
rower, shallower, and generally smaller chests: smaller intercostal angles, 
narrower hips, relatively narroiver arm and hand dimensions, smaller 
limb circumferences. The degenerative joint disease group has smaller 
knee breadths and ankle breadths relative to chest circumference- 
circumstances that point to a stronger tapering of their lower extrenu- 
ties. The rheuinatoids also ha\c narrower faces, noses, and jaws. Dif¬ 
ferentiation Ijetween ihe female arthritic groups cloM^ly parallels tliat 

found in the males. 

INF.WTILE paralysis 

Some remarkable relations between physical type and susceptibility 
to infantile paralvsis have been uncovered by Draper in a suidy of 
adequatt series of Ijoili sexes and controls (118 paralysed Ikivs. 
125 paralysed girls. 22!) trell boys).» No "raeiar dilferenees in 
susceptibility were found and no correlations with such characters as 
the cephalic index. On the other haml, tabulation of measurements hy 
age groups clearly revealed that afflicled children lend to be larger than 
well children in the periods before and after puberty. However, during 
the period of sexual maturation there is no demonstrable difference 
in growth Irettveen the sick and the well groups. Six observational pe¬ 
culiarities were iound by Draper to show signiheant differences between 
sick and well groups. The children who contracted the disease show 
great excesses of black pigment spots, large and widely spaced central 
incisor teetli, long curved eyelashes, joints caiJable oi hypcrcxtension. 
and internal epicanthic eyctoMs. M<«t ol these characters may be re¬ 
garded as foetal or infantile resemblances. In the cye-nrae zone the 
paralyzed children show certain retardations or loeial persistences, such 
as relatively higl. interpnpiUaty diameter with respect to lace breadth, 
and low nasal bridge (as well as the internal eye fold). There is also a 
ftmciional retardation in growth of the male genitalia and a leniency 
totvard feminism in body build. It then appears that stisceptibiliiy to 
infantile paralysis is. as Draper says, -part of a del.n.te type of aulty 
constitution." Growth, in die sense of size augmentation, is certainly not 
retarded in the polio-susceptible children, but development, in the 
sense of maturation, is laggard. Children who show all or nearly all of 

9 * DrapcT, Duptrtiiia, ind Caughey, op. pp. 136-206. 
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the five Or six morphological criteria (black spots, long eyelashes, large 
and spaced central incisors, internal epkanthns, hyperextension of 
joints) are likely to contract the disease at an early age—before 7 years— 
and their paralyses usually involve the extremities, especially the lower. 
On the other hand, children with fewer of the stigmata seem more likely 
to contract polio between the ages of 7 years and puberty and to suffer 
from paralysis involving arms and trunk. Thus it appears that the age 
factor, together with signs of constitutional retardation must be rec:k- 
oned with in the matter of susceptibility, 

liody Build atid Alental Dhorder 

The studies of Kretschmer relating constitutional type to Forms of 
mental disorder established an association of "pyknic'* Ixxlv build with 
mank'depress!ve insanity and 'histhciiic" build ivith schizophrenia. 
However, the Kretschmerian body build classification was inadequate 
for a proper investigation of these relationships. Sheldon and his asstxT 
ates have recently undertaken very extensive studies of large series of 
schimphrenes and manic depress!ves, the results of which have not yei 
been published. .Sheldon makes the preliminary notation that the most 
conspicuous characteristic of the schkophrencs is dysplasia rather than 
a concentration in any specific range of somatotypes."’ In the schizo- 
phrenes a weakness of the second (mesoniorphic) coin|xment in the 
thoracic region, an accentuation of the third conipoiicnl (ectomorphy) 
in the kgs, and a high gyiiandromorphy (bisexuality) are the dyspL'isias 
manifested. Patients sulfering from paranoid dementia praecox differ 
from the schizophrenes in ficing much more massive and stronger. The 
manic-de])Te5sives may be more mesomor ph it ttian endomoi pliic, accord 
ing to Sheldon. 1 here is certainiy some indication ol predominani 
ectomorphy in sdii/ophrenes. However the elucidation ol these rela^ 
tionships must await futlei applications ol the somaioiyping technique 
to adequately diagnosed niemal disease grou|>s. 

Body Build and HehavtoT 

It is inevitable that the physique ol the Individual influences his oc¬ 
cupation in certain cases, his sinrial attitudes, and his entire behavioT 
and success or failure in society. When one stops to consider how little 
attention has been paid bv the medical profession or by any of the 

IT Shclttoii, Sieveru, anri I'nfltcr. Thg Vfirirlies Human Fitysiquei pp. 


ANTHROroLOGY OF 1 HE INOIVIOL'AL 

“social" scientists to the effects of specific diseases ii|mn the behavior 
of Imman beings in society^ it is little I'.'onder that the relation of 
physique to social activity in suppjsedly well and “nomiar' individuals 
has been almost entirely neglected. 

No one with the merest smattering of biological science or, in default 
of thatt with ordinary ability to observe and ^lass judgment upon his 
fellow men. will deny the inequality of individual human physiques 
and the probability that many of tite dilferences observed arc of con- 
siitutional, licreditary origin. However, whether such constitutional 
inferiorities and superiorities are tiie result of genetic or environmental 
causes, they must influence and often determine the quality of human 
behavior. It is strange, then, that efforts to explore these relations]u|>s 
in their social implications should be op^msed so biticrly by so-calletl 
social scientists and by many educators. When this opposition is not 
actuated by coinpciitive jealousy or sheer ignorant e. its principal source 
is probably the fear that the findings of investigations of such socio- 
biological interrelationships will result in ttic setting up of doctrines 
of biological dc term in ism tliat are subversive of the principles of de¬ 
mocracy. Such apprefienslon is based upon the suspicion that persons 
who promote tfie studies of the liuin.in constitiilion, ol human genetics^ 
and of race are not really interested in tfie improvement of the tjuality 
and behavior of all men. but are imder-eover fascists. It is iinrortunatel) 
true that German science and Na/i politit^al and social theory have per¬ 
verted the study of human improvement tlirough biology to serve their 
aims of domination and oppression. Howev er, the evil fieliav ior of that 
degenerate nation should not render suspect all persons ulio ivish to 
insure the future ol democracy by maintaining and improving the 
quality of the individual human units upon which its success will de- 
pend. 

Since the object of the present volume is to present an impartial, 
up-to-date account of hmuan ev'oltition for tlie intelligent layman and 
the onspcxialized student, rather than to propagandise in belialf of 
measures designed to improve man biologically, ilie writer s own flndiitgs 
with resjJCc t to the constitutional slams of criminals and insane Inmates 
of civil and penal institutions will be neglected here, U may he men¬ 
tioned, however, w'ithout fear of arousing the cmmions of social et]uali' 
larians, that a crude division of native boin .American t rimin^ds of native 
parentage into nine classes atcording to individual tombinaiicins of 
beiglu and wTiglit yielded considerable evidence of behavioral dit- 
ferentiation by body buikh Six of nine body build subgroups sliowed sta- 
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tisticaily significant dilTfrcntiaiioii in the nature of offenses cojntnitted, 
six of nine oecupiional differentiation, fonr of nine educationa] differ- 
einiation,*“ The classes were made by dividing the entire series of 3,910 
males into three stature subgroups based upon the mean — short, me¬ 
dium, and tall and then further subdisuding each statural subgroup on 
the basis of its own mean weiglit—light, medium, and Jieavy, The nine 
subgroups thus distinguished varied continuously upward in gross si^c 
(stature and weight) and shelved considerably more sociological than an¬ 
thropological differentiation. The Sheldon system of somatotyping was 
not then availaljlc; hence no appraisal of structural components was 
made. This system of individual sortings by combinations of stature and 
wciglu has, howev'er, the advantage of taking into consideration gi^oss 
size, which seems to ]>e very inijKirtant lieiiavioraMy, Sheldon's system 
will at (] Hire added usefulness w hen this size factor is adequately analyzed 
in its relationships boilii to somatotype and to ternj>eramenl. 

Sheltlon's preliminary remarks tiiK>n his study of juvenile crimmals. 
as yet unpublished, empliasize in these Ixiys distinctly high gynandro- 
inorphy. as well ;is other tlysplasias, and, on the motivational side, a 
driving sornaujtonia. |xx>r]y sustained and complicated by sensitive 
cerebro to n ic cha ract er i st ics. 


The Stages and Status of Human Evolution 

It is jjossible tentatively to descrifjr^ stages in the evolution of man 
from an aJtthropcjid ape status down (or tip) to liis present evolutionar’i 
ixjsition and. in most cases, to give some sort of approximate chionologv 
of this devclopment-ai least in geological tenns. h is futile to attempt 
prophesies of the future course of human evolution, because that course 
depends largely upon the policies adopted by putatively civilized na 
lions. If the sciences (biological and social) particularly concerned w itli 
man are given a plain mandate first to discover inetluKls of correcting 
downward trends in hitman evolution and, second, to Apply these meth- 
(Xls to fwpulalions under the necessary sot jal sanctions, we may perhaps 
look forw-ard to considerable improveitiem in tire organic quality of 
man and in his behavior. However, ue shall never achieve an applied 
science ol man until both biological scientists (geneticists, physical 
amlirojxilogists. physiologists, psychologists, and various medical special¬ 
ists) and social scientists (sotial anthro^xilogisis and sociologists) stop 

crimf ana tht Man, pp The American Crlminat, J. pp. 159-387. 
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liRhuiig each other or ignorin^^ cacli other's findings and get dotvn to 
work together at the exigent task tfiat confronts them iKJtfi and tltai 
cannot be accompHslied by eitlier separately, [solationist attitittles and 
beliavior in the science of man arc just as foolish and impraciitabie as 
in international affairs tinder modern conditions of Erans]Jtjrtation and 
comnminicatioii. 

\\'e shall begin our oittfine iritEt the development of the apes, since 
the Stages prior to that are not liiiman at all but merely lower primatep 
insectivore, and so on down to the amoeba. 

1. Lower Oligoeene (35.000,000 years). First tiny, gnsptciali^ed anthro' 
poid a 150 . possible precursor oi gibbon or common ancestor (fropHo^ 
piihetus), 

2. Lower Miocene (19,000.000 years). Fim generali/cd giant ajws. not 
strictly specialised for arboreal life, combining in den tat, mandibular, 
and pedal characters resembUnces to cluTiipanzCCH orang, gorilla, man. 
(Proconsul ot the Dryopilhecus Family.) 

3. Lower Pliocene (7.(K>tk0»0 years). Terrestrial, bipedal, shoii-jaweti apes 
with non-proirusivc canines and generally humanoid dentitions (.Aus^ 
tialopiibecinaeh and probably terrestrial, bipedal, shurtdawetl pioto- 
homiitlds with enlarging brains. 

4. Lower Pleistocene (LODO.OOO years). Fully erect, bipedal, prognathous, 
low'browed, inassive-bnned palaeoaiithropic men. with brain volume 
midway between present gorilla arid prcseui^ man: large anthrojHjidal 
teeth; probably carnivorous, certainly tool-using (Pithecanthropus ercc- 
lus). 

b. Midcllc Pleistocene (500.000 years), Consenative and Progressive Nean- 
derthaloids: brains of modern volume; some recession of jaw s, incipient 
diin; highly evolved sioneHcbipping industry. Thick-skulled, big-brained 
chimpanzec-jaw'ed precursor of Moino (Loanthru|5us). 

G. Upper Pleistocene (100,000 years). Cpradual disappearance of palaeo- 
anthropk types of man. except in Java and .Vnsiralia, through absorp¬ 
tion by racial miMure with ftotno sapiem forms, extermination, and 
replaeemcni bv mutants. Uuminance of a robust*boned crude and somC' 
what generalized Homo sttpirns type of predominantly White affinities, 
but with incipient Negroid and Mongoloid characters. Continued sire 
reduction of teeth, jaws, and structures reinforcing lace and braimease 
—frontal and occipital tori, 

7. Early Holocene (25,(XK] years). Primary rates of Homo sapiens already 
dilkrenliatcd as a resuli of dispersion of generalized lyjjes, isolation, 
inbreeding, mutations, natural selection of types suited for survival m 
various tyries of physical environment. In the White race little elf cm- 
inization of skeletal tv|x; but incipient formation of primary subraces, 
partial depigmentation of stocks dwelling farthest north. Foetalization 
and dwarfing of certain tropic-dwelling and specialized proio-Negroids 
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resulting m forma Lion of N^egritosp followed by development of full- 
sized Negroes through mutation and possibly intermixture. Partial 
foetalization and specialization of .Asiatic* desernJwelling proto-.Mon¬ 
goloids. Beginning of the formation of secondary races by intermixture 
of primary races; Australian secondary race already established by 
Ausiraloid-'l'asmanoid fusion. Early migrants into America and be- 
gtniug of formniion of .American secondary race. 

8. Early Neolithic (8,000 Et.c. in Middle East). Beginning of dome^stica- 
tion of plants and animals—change from natural collecting to artifidal 
basis of subsistence, tnereasing reliance ujion agticultural and pastoral 
ftxid acquisition* Beginning of scdentaiy communal life in fixed duelJ- 
ings. fncrease in epidemic and endemic diseases owing to lack of sani¬ 
tation and closer and continuous personal contacts. Beginning of nutri¬ 
tional deBciLiicies due to unbalanced diets* 

9. Early Bronze (4,000 n.c. in iXfiddle East). Rise of urban life, division 
of fabor^ occupational selection of constitutional types, uneven dis- 
tribution of wealth, rise of warfare for acquisition of territory, gootb, 
and labor: dilfcrentiation of physical ty pes by class and caste owing to 
slavery, with resulting intermixture of primary races: rapid increases 
of iniqrbreecLs between primary subraces attd formation of secondary 
races. Some physical and cultural heterosis. 

10* .Second Early iron Age (500 b.c* in the Mediterranean). Deterioration 
of sedentary urban populations through crowded and iin^nitary living 
conditions with consequent spread of disease; unbalanced diets and 
malnutrition common. Beginning of development of relative immuni¬ 
ties to certain diseases in stocks continuously subjected to ihcir ravages* 
Migrations and intursions of warlike and lough barbarians, partly as 
a result of their obtaining efficient iron weapons. Panmixia of Wliile 
subraces in urban European centers. 

] 1, Migration Period (A.n. 500 in Euro|>e). t^ecay and overthrow of Classic 
Mediterranean civ ilirations complete. Large Infusions of vigorous and 
iiiulcicrtorated barbarian slocks. Widespread interbreeding, Mongo¬ 
loid admixtures* 

12. Middle .Ages (a.d, IOIK) in Europe). Spread ol urban civilization and 
slum living conditions. Frequent urban malnutrition and depression 
of stature. More rapid transniission of epidemics. 

IS. Colonization Period (.a.d. JuOO)* Formation of stabilized secondary races 
(e.g*. Polynesian, American In<lian, Jndo^Diavidian) completed. Dif¬ 
fusion of pioneering Euro|x;an stocks to New World and elsewhere, 
with new hybridization. Beginning ol wholesale dccimaiiott of primi¬ 
tive peoples by warfare, enslavtineiu^ and iniroduciion of European 
culture and Euroixran diseases. 

N. Period of Industrialization (a.d. I8tK)). Rapid increa.se of unhealthy 
occupations and bad, tohgesteti living contlitious. Proliferation of 
occupational and constitutional titscases. Beginning of rne'dical ennirol 
of epitlelilies and effedive surgery* .Spread of tul>erculosis. syphilis, 
denial disease, etc. 
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15. FerLtjd ol MechaniJ-ation {a d. 1900). Excc^ivt dc|^ondcncc ui^n 
tffort saving devices lending lo iniliaic functional aiTopliy—physical 
and mental—in urban populations. Increased nervous tension as a 
result of modern living eondilions; insufTidcni maintenance of organic 
tone through healthy manual labor and outdoor exercise. General 
proliferation of ihc psychoses of civil libation. 

Vitaminic deprivation as a result nf subsistence u[Mn processed food, 
rampant dental caries anti deficienqi' diseases; visual detcrioyatioiu 
Rapid decrease of infant mortalky as a result of advance of sanitation 
and medical science; preservation and fostering of die physically and 
mentally ill-endowed with con sequent rcproduciion of tnlenor off¬ 
spring: prolongation of life of the aged wiihoiii rejuvenation of main¬ 
tenance of their bodily and menial ^lowers. Support and proliferation 
of the socially incapable, fceblc-miuded, insane, and criminalistic 
through public and private charity. ObsoJe-scence of natural selection; 
lack of e[feetJVC genetic or environmental control of the |X>|>ulaiion. 
Eflecis of modern facilities in transportation and conimunicaiion: 
world wide dissemination of previously localised epidemics and agencies 
of infeeiion; gradual break-down of isolating mechanisms of biologica 
evolution <as well as social ami cultural evolution); widespread and 
radical race mixtures with resuliani (xiteutialities both lor good and 
for evil; marked changes in olfspring ol races and^ stocks that have 
emigrated from one environment to another—often in the direction of 

size increase. , i - i 

Elfect ol modern mechanizeti warfare; negation ol natural selection by 
use of phvsically and mentally l>csi entlowetl yonng malc^ lor combat 
with conHciuciil depletion ol fmest breeding smek; war neuroses oI 
home Ironi ^KipuJaiion as a result ol aerial attacks with probably 
deleterious cllccis upon reproductive |)Owers. previously limited to 
males, but now extended to lemales. Chronic malnutrition of in¬ 
habitants of subjugated areas; undue aggrandizement ol mesomorphy 
and somalotonia—siTiictural and tem|>eramcnial comfxjiienis par¬ 
ticularly valuable for combat |)eTsonnel. 

General tendenty in civiiizeil countries (under [loace coiulilions) 
tow'ard iiirrease of stature and liiiearlly (eciomorphy) wiili narrowing 
and elongation ol lace and jaws and excessive disturbanee of dental 
occlusion. 


There are some disquieting and somber findings in latter stages of 
hiiiiian evolution which the reader may ignore or disbelieve (if he thinks 
that they are based upon tinsound es idence). It is not withm the seopc 
of ilie present w'ork lo discuss them in detail or to suggest remedies. 

If iliere arc any evidences of positive and progressive evolution of the 
physical man since NeoliLliic tinies. say 10*1100 years ago. 1 am ignorant 
of them* On the other hand* it is easy enough to point out the apixaraiue 


I hc pn^ni WTiCcf hlU tl«n Ihc«: prntilrms in 

Tu iliAl^l o{ .UdM. Crime and the -Unr.* ft Reirai'e Uke flrd I teria. 
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and niuUt plica lion of retrogressive and degenerative characters. Some 
of these* such as the reduction and suppression of the rvisdom teeth anti 
the si\riliking and malformation of the little toes, are trivial enough* 
What seems to me important is not the alteration of this or that ana tom 
cal detail that has lost its function, but rather the choice of selective 
breeding for sound huinan quality or for weatness and inferiority. 
Natural selection has been largely nullified by man's ignorant and 
pur|>osck'S5 niotikeying with his own biological evolution, although 
most of this interference has been primarily exerted through cultural 
and social agencies. However, natural selection has never been purpose- 
ltd, nor intelligent, nor, perhap, altogether effective. Cannot man, 
with his \ aunted intelligence and his ever-increasing control over every¬ 
thing ill nature except himself, learn how to become a belter animal? 
His evolutionary future is in Ins own hands, and, if they concinue to 
be dirty and inept, he will reunfect it anti himself. The prognosis would 
then be unfavorable. 
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Appendix 


Elementary Anthropometry 


SCOPE 

The brief descriptions of anEhro|>oinciric technirpic included in this 
Appendix are intended for stuflents who wish to acquaint themselves 
with the rudiments of laboratory procedure in the study of the humari 
skeleton and tviih the basic mt^asuremenis and observations taken upon 
living subjects. The pages that foHou'^ do not purport to f>e a compre¬ 
hensive laboraioty mantial of physical aniliropology: such a work would 
be a full-sized volume in iiselfd The student who is w’illiiig to read the 
directions carefully and practise assiduously can learn the measuring 
techniques by himself, hut it is highly desirable that his methotb be 
checked by a professional [physical antliropologisi before he embarks 
upon original research. Masses of anthropometric data painstakingly 
collected fjy insufficiently instructed persons have had to be discarded 
because of deficient ies in the techniques of the worker. 

Morphological observations upon tjualitative features of bones or nl 
living persons cannot be learned satisfacioiily from any existing lext- 
lx>ok. Satisfactory grading of attributes, such as size of broiv^ridges, re¬ 
quires extensive niorphologica) experience on the part of the ol>scrver 
or else personal tuition l>y a physical anthropologist whose ideal stanch 
ards of rating have already been lixed by .such experience. Even veteran 
anthropologists have difliculty in maintaining consistency in these sub¬ 
jective ratings and still greater difheuky in equating their standards 
with those of other etpially experienced oliservers. For this reason, no 

■ Thu si^RUarn textbook ol pliysEtal anihropn|of;y. which conEPins dcsciLpcions o£ all flf 
the onlinarv ine;i&iireFfi-cfils tniployctl itl the xludy of the ikctflon and of the living jubjetl 
is klldolf .viartin, Lc/irfJElfh rf^r dntftrofMTfo£«/3nd «!.. > volt. JctiJ. I92«- 
tr«lu! lai>oraiory manuals published in Englith are: 

Al<^ Hrtitifka, Pra^Cicat AnlhiQpometryF (Philadelphia^ Wiicar ImiicLice of Anatomy, 
t959c 

Charles E. Pavenputi, Anthropometry and Anthfoposcopy (Cold -'iprin.g Harbor. N.Va 
tu^nic^ ttcscanb Ausodiiion Handbooks. 1927). 

LouLi P. Sullivan, atid H- L, Shapiro, EucTinatj of Anihropometry (New Vork: Anicricin 

Museum of Naiuml Hisiory. I92S). . j .j. 

The \Mi two ni'CnciDnctl arc podec manuals tnr thi ust’ of cspIcircM and ncid- 

Workers. They deal exclusively with mcaiurtiiientj and observations to be tifccn upon 
living siihjccu. 
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;3Ucmpt has been made in the following pages lo enter into the intricacies 
of the grading of morphological attributes^ The number and complexity 
of these morphological observations may be judged from the Harvard 
blanks, here reproduced as text figures. Tfie beginning student is advised 
to confine himself to caliper measurements and to such observations as 
fall into "presenr or ''absent ' categories, or into such definite classes 
as present themselves in the case of eye color and hair color. 


The Human Skeleton 


MATERIALS AND INSTRUMENTS 


The minimum requirements of material for the study of the human 
skeleton incitide an articulated skeleton and at least several disarticu¬ 
lated skeletons or archaeological remains of complete or fragmentary 
human biiriaEs. If the fiones recovered from archaeological excavations 
are dry and fragile, they should be washed carefully, dried slotvjy (not 
in the sun Eighty, and then treated with akar.= This preparation will 
harden them so that they can he handled wdth impunity. If skulls and 
hones arc not too fragmentary and in ujo poor condition, they can be 
ret oustrtided from pieces, and there is no better w^ay to learn tfie 
human skeleton than hy mending bones. Do not throw away odd frag¬ 
ments and isolated small bones and teeth; they can be used for practise 
in identilicatjofi. In the Harvard lalK>ratory course in physical anthro¬ 
pology, a tveekly bone quiz is given in which iiutnbered fragmentary 
S|>ccinitns are rotateti through the class, witfi approximately one minute 
allotted to the identilication of each bone or pan of a bone, half credit 
being aAvarded for correctly identifying the bone by name and tJie other 
half for naming tlic side of the btKiy to which it belongs. Human skeic' 
tons do noi come into the hands of the physical antliropolegist wired 
together, nor, for the most pan complete, iink-ts they are derived from 
dissecting-rcHmi material. 


Tlie instruinenu necessary for ihe smdy of the skeleton incliiife a 
sliding caliper, a spreading caliper, a steel metric tape, a measuring 
board, a goniometer, and a skull pad. 

The sliding caliper is equipped with sharp points at one end of its 
arms, for use in nieastiiing bones, and blunt tips at the other end of its 
arms, tor measuring tiie living. It is graduated in centimeters and milli¬ 
meters up to 25 cm. A mucli larger sliding caliper, or an anthropometer. 
IS useful in measuring articulated pelves. The spreading caliper has a 


'■’1 « vmjl Acecaic and Rnlatnd Compqnndi in ilif 

PteKoaiion and Hardening at Sone.-dm. phyi. dnt/irop.. 1956. Vol. XXlipp, 14MM. 
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hinge in the middle and curved arms facing each other and terminating 
in rounded tips* It is graduated in centimeLcrs and millimeters up to 
30 cm. These instruments are not made by .\merkan manufacturers. 
Before the war tliey could be obtained from Rickenbach & Sohn, Zurich, 
and from Alig and Baumgartcl, Berlin. Hou’ever* it is possible to find 
titllizable substitutes by looking through tlie catalogs of toolmiakers 
and the manufacturers of medical and surgical instruments. Steel spring 
metric tapes are obuiiliable at hardware stores. 

Satisfactory menisuring boards can be made of seasoned lumber. 
Those used in the Harvard lalxjratorv' arc 22%*' long and 12" wide. At 
one end is mortised an upright high, at a precise right angle. The 
surface of the rneasuring board is coiercd with millimeter p.iper u|x>n 
which arc lacked ;u intervals of 7 cm. three parallel cardboaid snips, 
50 cm. long, gtadiiatcd in millimeteni and ccntimcieis. which are fur¬ 
nished by the U.S, Bureau of Standards. A sheet of celluloid tacked 
over the millimeter paper and the nie,asuring strips prevents sthling 
and trear of the graduated surfaces. An L-shaped wooden stpiare. made 
of two pieces mortised together at a precise right angle, completes the 
measuring device, I he dimensions of the st^uares U 5 t>d in tlic Harvard 
lalioratory are 934" Wi" wide. 4^^^ high, and thick. The movc^ 
able square is placed against one end of a Ixme. the other end of uhich 
abuts against the upright oi the measuring board. I4ie length is read oil 
the graduated surface of the Ixjard from the edge of the stpiare, 

A goniometer for the measurement of angles may be constructed by 
hinging a small wtxiden flap to a bottom board and aflixing to edge of 
the latter a metal or a celluloid protractor. The hinged fia]> moves 
tlirough 180“ and the angle is read from the position of its edge against 
the upright protractor. 

The skull pad is a flattened ring or doughnut siiilled with hair or 
some other peking material and covered with canvas or leather. Us 
outside diameter is and the diameter of the enclosed hole is 
the thickness of the pad 1%**- A skull may he rested in .almost any posi 
tion upon this pad. so that the hands of the operator are free for the 
manipulation of the caliper or other measuiing device, 

now TO LEARN TJIK .SKELETON 

The student should begin by reading the descriptions of the various 
hones contained in any standard le.xi-htxjk of human anatomy an 
checking these descrijitions against actual specimens of the lJ^J^nes theim 
selves, both loose and in the articulated skeleton. He should leatn the 
names of the various prts of each bone and the principal muscular at- 
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tachmenis,, the centers of ossification, the ages at which the epiphyses 
unite, etc. Drawing the bones is ver> helpful, as is also the identification 
of broken fragments. The anthropologist must be able to visuali/e the 
entire Ixme from any of its identifiable parts. Fragments may be identified 
by checking them against complete bones or articulated skeletons. The 
student is advised to begin with the vertebral column, learning the 
regional differences first, then the distinctive vertebrae. He may then 
begin to practise the measurements of the lumbar column. Next come 
the peb is and sacrum, then the femur and the rest of the lower extremity. 
The shoulder girdle and sternum, the upper extremity, and the skull, 
follow’ in that order. Foot- and hand-bone^ are learned most easily by 
the help of specimens in which the numerous small l>ones of these ex¬ 
tremities are loosely strung on cat-gut, These are obtainable at anatomical 
supply houses. In studying the skull, begin with the bones of the brain- 
case; then proceed to the facial bones, and end with the teeth. The broken 
skull fragments from archaeological excavations are invaluable for the 
learning of crania) variations. 

For laltoraiorv exercises in antliro|>ometry, series ol bones already 
measured and observed by the instructor should be set out lor measure- 
ment and oliservation by the student. Mis results can then be banded in 
and correxted. In the basic laboratory course in physical anthropology 
at Harvard L'niversity. the instructor lectures U|)on a specific region ol 
the skeleton or a single Ijone. while in the lalmratory the students are 
learning the morphology ol that l»ne. practising its measurements, the 
calculation ol necessary indices, and the rctpiisite observations, and at 
the same time are undergoing weekly Ixme quirzes on the parts currently 
studied. These bone identification quizzes are cumulative, in that they 
include all areas of the skeleton previously covered, and they increase 
in difliculty, in as much as smaller and trickier fragments of the various 
bones arc presented from time to time. .\ full term of 12 weeks with a 
minimum of 4 laljoratory hours per week and 3 hours of lectures should 
acquaint the student with the osteology and osteometry of the skeleton, 
except the skull. In this space of time he should also be familiarized with 
all essential details of cranial variation. However, an elementary knowl¬ 
edge ol cranioinetric technique and observations upon cranial mor- 
phology requires another half-term. 


The Sex of the Skeleton 

The determination of the sex from the |x>stcranial skeleton in adults is 
easy and certain in about 80 |zer cent ol cases, difficult but ,x»sible in 


ELEMENTARY ANTHROPOMETRY 


719 


another 10 per cent of cases, and quite dubious in the remainder. In gen¬ 
eral, males have larger and heavier bones than females, with the ridges 
that mark the muscular attachments much more prominent. The articu¬ 
lar heads of the humerus and the femur are larger in males and the 
acetabulum is larger and deeper. However, the best criteria of differ¬ 
entiation are in the pelvis (cf. pp. 253-25-1). In the mounted pelvis, the 
brim or inlet has a greater posterior breadth in the female and often .i 
greater antero-|x)sterior length, so that the entire cavity of the true |>elvis 
is roomier. The outlet of the male pelvis is much more constricted, be¬ 
cause the ischia converge downward, instead of diverging, as in females. 
The distance between the ischiatic spines is thus reduced in the male. 
The lower portion of the male sacrum is not bent backward and upward 
sharply, as in the female, so that the entire pelvic aperture is much 
smaller in the male. On the complete pelvic bone (the innominate bone), 
the sacro-sciatic notch is characteristically deep and narrow in the male, 
wide and shallow in the female. Just l)ehind the sacro-sciatic notch on 
the ilium and just in front of the articular surface for the sacrum, the 
female l)one usually shows a deep, wide, pitted groove or sulcus, of con¬ 
siderable extent. In the typical male bone this pre-auricular sulcus is 
usually only a faint groove. 

The l>ody of the pubic bone, where the two halves of the pelvis meet 
in front (the symphysial region), is lower and broader in the female than 
in the male. Below this region, the pubic arch in the female is Nor¬ 
man, in the male Gothic. The sub-pubic angle made by these descending 
branches of the two pubic Iwnes and by their union with the ascending 
branches of the ischia is much narrower in the male than in the female. 
.■\lso, in the female the descending branchc*s of pubis are lip{>ed outward 
and there is usually a constriction or waist in the ramus of the pubis just 
below the broad symphysial body. In the male, the descending branch 
of the pubis is broader. Hatter, usually uneverted, and without the con¬ 
striction at its upper end. The false pelvis, formed by the hollowing of 
the ilia above the pelvic brim or inlet, is usually wider in the male; the 
male ilia flare much more laterally and the iliac crest is more rugged, 
with a prominent tuberosity near the middle of its course. The female 
ilia rise more nearly vertically and are more gracile. The female sacrum 
is relatively broader and shorter than that of the male. 

Some of these differences are ascertainable in the pelves of foetuses, 
children, and adolescents. However, a certain proportion of adult pelves 
show no clear differentiation of the sexual characteristics or display con¬ 
tradictory combinations. The honest anatomist admits his inability to 
sex such skeletons with any certainty. 
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The Age of the Posteraniai Stteieion 

The age of the tndividtial at death is ascertainable with a fair degree 
of accuracy in immature skeletons from the extent of ossification of 
bones and epiphyses (and in the skull from the eruption of the teetir 
for which cf. pji. 234-23.TH 732). fn adult skeletons the determination of 
age is precarious and approximate. 

At birth, evei^^ vertehra consists of three pieces, the body and the tivo 
halves of the vertebral arch. The halves of the arches unite behind in 
the first year of life, beginning in the lumbar region and extending up 
ward. About the third year, the bodies of the upper cervicals are joined 
to their arches; in the lower lumbers, this union is not completetl until 
the sixth year. The sacral vertebrae are formed from central bodies, 
each with an upper and lotver epiphysial plate, lateral parts (which also 
have epiphyses), and ihe vertebral arches. The vertebral arches are 
united with their Ixxlics between the second and fifth or sixth years, 
beginning u itfi tire lower sacrals. The epiphysial plates for the I>odies 
appear about the sixteenth year, those for the lateral parts between the 
eighteenth and twentieth years. The intervertebral fihrocartilages that 
separate the bodies of the sacral vertebrae begin to disappear Irom the 
eigluccnth year In the lowest sacral vertebrae. .\11 segments of the sacrum 
are united between the twentyTtftli and thirtieth years of life. The seg¬ 
ments of the coccyx do not usually begin to join until after maturity. 
Late in Hie they ate often fused together and united with the sa 
cruni. 

At birth, the three parts of the pelvic bone—ilium, ischium, and pubis 
—are united only by cartilage. By the seventh or eighth year, the inferior 
branches of the pubis and ischium are almost completely united bv bone. 
The articulation of the three bones in the acetabulum forms a Y-shaped 
cartilage. The ossiheation of this cartilage begins in the pubis-isthium 
branch of the V at about 12 years and fuses at about 15-16 vears. 

The age order of the union of epiphyses has been determined ac¬ 
curately by Stevenson from large series of skeletons of known age in the 
collection of Western Reserve University* The sequence is definite 
and constant for man, apparently irTespeciivc of sex and race. As a maitei 
of fact, the same sequence is found fairly generally throughout other 
mammalian forms. Stevenson's findings are summarized in the following 
table. 

* Paul K, Stevenson, OrUfT of El^iphvsral Union in Mm,*' Atn I Phvs AtHht 
Vol Vtt.pp S!-!1S " 
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ACE ORDER OF EPri'HYSIAL UNION IN MAN 


from Sic Vernon) 


Ord^t 

Pegitu 


Completed 

1. Dislal extTicmiiy cif humeruR. 

15 T f>) 


Before 17 y. 

(a) Mccliat 

IG y. (?) 


Befnre IT y. 

2- ConcuitI ptOdcis of rcapu la 

15 y. 


IVefore IG y. 

3. Three etemenis of ijinominaic 

15 y, (?) 


Before IT y. 

4. Head o[ radium 

Begimiing of 18 y. 


F.nd of IS y. 

(a) Olecranon of ulna 

IS y, (?) 


17 y. 

5. Head of femur 

Seginnini; 18 y. 


18 y. 

(a) Lesser anil greater trochanters 

Lesser stighily earlier, 
greater same as head 

18 y. 

6. Tuberos4ij« of rihj 

IS y. 


22 y. 


('■cry 

unreliable) 

7, Distal cxlrcinilics of lihia and fthula 

18 y. 


End of 18 y. 

8. Proximal cxlreniiiy oE libia 

Beginninjt |8 y. 


Befjinninit; ^ y. 

{3] Proximal cxirenvity of fibula 

nm IJ 



9. Dlsial cxtmiiicy of fcmitr 

fteginnin^ 19 y. 


Bc^tinning 20 y. 
(or earlier) 

Id. Tiihern^ity of ischium 

Ueginnlnj; IS y. 


Bcgiimin]; lU y. 

H. Uisul cxiremiiics of radiua and ulna 

Dei^inning 19 y. 


19 y. 

12. Head of humeriis 

39 y. 


20 y. 

13. Crest of ilimn 

19 y. 


21 y. 

Hr IfeadsoE ribs 

SO y. 


y 


(very 

tmrc1iiable]i 

15. Ramal epiphysis nf pelvis 

J9 V. 


22 y, 

IG. CUviele 

22 y. (?) 


y* 


The de terminal ion of at death ftum tlie poslcranial skeleton is 
much more difficult in mature indh'jdtials. The most reliable indicators 
are the face of the pubic symphysis, certain features of ttie scapula, the 
closing of the cranial sutures, and the ivear of the teeth. (For cranial 
sutural obliteration and teeth, cf. pp. 145-M6. 734,) 

fn general* the adult individual approaching middle age liegins to 
develop bony outgroivths at the sites of attachments for muscles and liga¬ 
ments, Increase of the definition of so'called muscular ridges is due to 
aging rather than to muscular power. The tCMure of bones becomes less 
ivory-like after 25 years, and, particularly in the skull, more matte, 
and eventually pined and granular, "Molh'eaten" patches appear in 
certain bones. Demineralization takes place, especially in the spongy^ tis¬ 
sue of the bone. This is a pfienomeiion of middle and advanced age, 
irregular in its progression and often complicated by nutritional and 
pathological conditions. 

Todd has recognized the following phases of appearance and ossifica¬ 
tion of the face of the pubic symphysis in mature skeletons: 

1. Age lS-19. Symphysial surface traversed by horizontal ridges separated 
by well marked grooves; no definite delimiiing margins, no dermition 
of cxtreniiiies. 
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2. Age 2(^-21, Surlatc siill grtMJveJ. but gromcs toward dorsal mar^gin 
beginning to be Mied with fiiie lectured bone; dorsal limiting margin 
begins to develop; no deiiniitaLion oi ext rein I ties; loreshadowing ol 
ventral bcvcL 

S. Age 22-24. Progrevsive ol^literation of ridge and furrow system; dorsal 
margin becoming more defined; ventral beveling moic pronounced; 
no delimitation of extremiues^ 

4. Age 25-2G. Great increase of ventral beveled area; complete definiuon 
of dorsal margin through formaiion of dorsal plateau; commenting 
delimitation of lower extremity, 

5. Age 27-3l>. Little change except sporadic and premature atiempis at 
fomiatioji of ventraE rampart; lower extremity and dorsai margin im 
creasingiy definite; commencing formation of up|>er extremity, 

6 . Age Increasing definition ol extremities; deielopiiieiu and com¬ 

pletion of ventral rampart; ahsenee of tipping of symphysial maigin- 

7. Age 35-1^9, Face changes from granular to finer texture; couimenting 
bony outgrowths into tendons and ligaments- 

8 . Age 39^14* Sympliysial face smooth and inactive; oval outline com¬ 
plete; extremities dearly defined: no rim; no llpping- 

9. Age 45-r>(l, Symphysial face presents a marked rim; floml tnargin 
uni form Ly lipfjcd; vetural margin irregutarly lipped, 

10- Age 50- . Symphysial fnee eruiled and showing erratic ossification; 
ventral margin more or less broken down, 

7 ’he above phases of metamorphosis of tfie sytnphysial face have been 
detemiined from a study of aduh male ^Vhite pdves. In the White 
female, the ridge atid furrow system is soiiiewltai more delicate and there 
is some retardation in the hrst two phasc;s (L -Age 16-?: 2. ,Age ?-25; 
3. Age 25-26f, 4. Age 26-27; 5* Age 27-30; 6 . Age 50-36; 7. Age ^^6-10; 
8 , Age 40—15; 9. Age 45-50; 10. -Age 50-). In the female a delay of two 
or three years occurs in the consol i dal km of the ventral aspect of the 
bone, so that tfie symphysial face is already tompleie and fpiicsceiit be¬ 
fore the ventral aspect- f)ssificatioiis ol tendinous and ligamentous at- 
tachmeius fjcgfti afxjut 5 years later in the female* lipping of the mar¬ 
gins and patholc]gjc;t 1 erosion ol the symphysial surface are less 
extensive* However, altogether the differences are so slight that they 
W'ould be of little utility in sex determination* 

Todd also studied the changes in the symphysis of the Negro-White 
hybrids of both sexes. The differences from the Whites are not im¬ 
portant. The fonnaiion of a symphysial rim begins in the Negro-White 
male some 10 years earlier than in Whites, but the rim formation tends 
to be aborted, Ftpping of the dorsal margin begins 5 years earlier, but is 
also arrested. The ventral erosion and surface rai efactioii characteristic 
ol the last phase in Whites also commences soiue 5 years earlier, but is not 
so marked. 
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On the whole, the elementary student is advised not to devote too much 
attention to these details of difference, but merely to place any pelvis 
that he has to examine within the White male schema, so far as he can. 

The as^c changes in the adult scapulae are clearly defined by Graves, 
but without the multiplicity of chronological phases described by Todd 
for the pubic symphysis.* They consist of: (a) lipping of the glenoid 
fossa, beginning in the early thirties at the notch at the juncture of the 
upper and middle thirds of the ventral glenoid margin: (b) similar 
lipping of the clav icular facet; (c) development of a placpie of l>onc on 
the under surface of the tip of the acTomion process; (d) granulation or 
scale-like proliferation of the smm)th trape/ial surface of the scapula 
below the spine: (e) roughening and increase in size of the ridges run¬ 
ning across the scapula; (0 development of atrophic spots or “modi eaten 
patches." especially in the thin area below the scapular spine; (g) 
buckling, pleating, or wrinkling of the dorsal surface. All of these changes 
begin in the thirties and become more apparent with advancing age. The 
warping or distortion rarely is pronounced before the fortieth year. 

READING CALll’ERS AND RECORDING MEASUREMENTS 

Standard anthro|>ometric instruments are graduated in centimeters 
and millimeters. It is sufficient to read to the nearest millimeter. The use 
of a Wrnier scale for finer readings is inadvisable, since the anatomical 
points to be measured cannot be located prec isely enough to warrant the 
splitting of millimeters. If the scale of the caliper seems to read exactly 
hallway between the two divisions marking a millimeter, add or drop 
the half millimeter to make an even number. In measurements of the 
skeleton it is most convenient to record in millimeters rather than in 
centimeters and decimals. In grosser measurements, such as stature, it is 
customary to record in whole centimeters, followed by the decimal point 
and the millimetric fraction (e.g.. I7.'i.6 cm.) Actually, in such large 
measurements, sufficient accuracy is obtained even by reading to t le 
nearest whole centimeter. 


The Most Important Measurements a7id Observations upon 
the Postcranial Skeleton 


LUMBAR VERTEBRAE 


Measurements . 

1. Vertical ventral diameter of centrum. From the middle point ot 

• VV. VV. Gra%'c». “Af{c Change* in ihe Scapula." Am. /. PhM Anthr., V ol. V , 1922. pp. 21 23 
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the superior ventral border o£ die vertebral body (centrum) to the 
middle point of the Infedor ventral border. 

Sliding taliper. 

2* VeTiical donat diumci^r of cenfrum. From the middle point of the 
superior dorsal Uirder of the vertebral liody to the middle point of 
the inferior dorsal border. 

Sliding caliper or spreading caliper. 

\'ertiral lumbar index: 

Sum of dorsal vertical diameters of centra X 100 

Sum of ventral vertical diameters 
Divisions of inde.x: 

Kuriorachic (convex forward) x- 97.0 
Orlhorachic (straight) 9B—101 »9 

Koilorachlc (concave) 102- x 


TFIE PELVIS A.\n SACkUM 
Afeti-tuTenierjis 

On each of the mounted pelves take the toll owing measii remen is and 
calculate the indices given below: 

I. rdvic height: Distance from highest point of iliac crest to deepest 
point of ischial tuberosity—right side* left side. mean. Large sliding 
caliper. 

2* Greatest pelvic breadth: Maximum diameter outside of ilinr rTvsts. 

breadth height index: X 100 

(2) Greatest breadth 

3+ Sagittal diatfieter of pelvic in lets \Jiddle |>oint of edge of sacral 
promonicjry to middle ol posterior ridge of upper symphysial bor- 
der. Small sliding caliper. 

"f'ratisvetse diajaeteT of pelvic inlet: MaxiTnum transverse diameter 
of peKuc inlet between l^iuiae arcuatae perpendicular to preceding 
measurement. 

Index of the pelvic inlet: ^ 

m 

Platypeliic x — &D.9 
Mesatipellic 90 — 94.9 
nolichopellif 95 — x 

5. Greases/ breadth of the ischiatic notch: From the ischiatic spine 
to the posterior inferior iliac spine, Sliding taliper. 

6 . Anterior length of sacrum: From middle aiuerior point of promon* 
tory to middle anterior point of lower border 
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7 . Sacral breadth: Greatest breadth of sacrum at level of anterior pro¬ 
jection of the auricular surfaces. 

(7) X 100 

Length-breadth index of sacrum: —- 

Dolichohieric x — 99.9 

Subplatyhieric 100 — 105.9 

Platyhieric 106 — x 

Observations 

( 1 ) depth and 

( 2 ) breadth of ischiatic notch (e.g. depth: sm., medium, deep) 

( 3 ) pre-auricular sulcus: width and depth • 

( 4 ) sub-pubic angle: sm., medium, large 

( 5 ) phase of pubic symphysis: (approximate)* 

( 6 ) ischia: parallel, converging, diverging 


THE FE.MUR 

Measurements 

1. Length bicondylar: Ungth of the femur in natural position with the 
condyles resting against the vertical wall of the measuring board 
and the movable square tangent to the extremity ol the femoral head. 

2. Length maximum: Greatest length from the internal condyle to the 
e.xtreme point of the head on the measuring board. 

3. Diameter of the head, maximum: Taken with the sliding calipei. 

4. Sub trochanteric diameter, antero posterior: Sagittal diameter of the 
shaft below the lesser trochanter at the level of the greatest transverse 
diameter. (Sliding caliper) 

5. Sub-trochanteric diameter, lateral: Transverse diameter f>crpen- 
dicular to the preceding. 

, , r 1 * Antero-posterior diameter (4) X 100 

Index of platymeria —-- —r-p -:—rpr- 

^ ’ Lateral diameter (5) 

Hyperplatymeric x — 74.9 

Platymeric 75 — 84.9 

Eurymeric 85 — 99.9 

Stenomeric 100 — x 

6 . Middle shaft diameter, antero-posterior: Diameter between the dorsal 
and ventral surfaces of the femur at the middle of the shaft. per|>en- 
dicular to the ventral surface. (Sliding caliper) 


» Cf. D. E. Ilerry, "Sexual and Racial Character* of the Human Ilium.” /. Anat., Vol, LVIII, 

1923.00.71-83. ^ 

•Cf. T. \V. Todd. “Age Change* in the Pubic Bone,” Am. J. Phys. .inthr., Vol. 111. 1920 

pp. 285-354; Vol. IV. 1921, pp- 1-70. 335-406, 407-424, 
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7. Middle shaft diameter, lateral: Trumvcrse diameter at the same point, 
perpendicular to the preceding. (In this and in tlie preceding avoid 
oblique measurements.) 

Middle index ■’^>'^tlle diameter, lateral (7) X 1 00 

Middle diameter, antcro-posterior (6) 

Observations 

(1) Sex: Arrange male and female femora in separate columns, also lefts 

and rights, paired and odd. 

Sex determined by size, robusticity, diameter of head. Below ^6 
mm. generally female. 

(2) Sub-trochanteric region: ^ 

(1) Crista hypotrochanterica: absent, submedium, medium, pro¬ 

nounced, very pronounced. 

(2) Fossa hy|x>trcHhanterica: the same as above. 

(S) Third trtxhanter: the same as almvc. 

(3) Middle shaft: ^ 

(1) ShajH.*; oval, elliptical, prismatic, cjuadrilateral. 

(2) I.inea aspera: absent, submedium, medium, slight pilaster, me- 
• dium pilaster, pronounced pil.ister. 

(4) Degree of torsion of the upper portion: Observed by laying the femur 

on the table and noticing the angle of the head and the neck with 
the plane of the |>osterior surfac e of the condyles: negative torsion, 
neutral, slight (less than 10 degrees), medium torsion (10-20 de¬ 
grees). pronounced torsion (20-30 dc>grees). very pronounced. In 
paired femora, notice differences in torsion between right and left. 


THE TIBIA 


Measurements 

1. Maximum length (minus spine): Osteometric bcxird. Place the tibia 
Willi the malleolus af-ainst ihe vertical wall ol die osteometric Ixiard 
and with the long axis of the Ixme parallel with the long axis of the 
board. The tibia should rest on its dorsal surlace. Place the stiitare 

against the anterior edge of the lateral condyle external to the tihial 
spine. 

2. Middle diameter (milero poslerior): Sliding caliper. Mark the middle 
point on the tihial crest. Measure antcro.p<»terior diameter. 

S. Middle diameter (lateral); Pcr|>endicular to preceding. Place tihial 
crest against graduated f>ar of caliper. 


Shape of Shaft.- /fm. /. Phy$. Anthr., Vol. XIX. I9Sl. pp. 477-479. 
iVm XIX. 1934. pp. 17-37: Vol. XXIII. 1937. pp- 
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4. Nutritive foramen diameter {antero-posterior): Antero-posierior 
diameter at level of base of nutritive foramen on external surface of 
bone. Sliding caliper. 

5. Nutritive foramen diameter {lateral): Perpendicular to preceding. 
Sliding caliper. 

.(5) X 100 

Index of platycnemia- t-tt- 


X — 54.9 
55 - 62.9 
63 - 69.9 
70 -X 


Hyperplatycnemic 


Platycnemic 

Mesocnemic 

Eurycnemic 


Observations 

(1) . Shape of shaft at middle* Use Hrdlicka’s set of mounted casts of 

tibia at middle of shaft and classify according to type; (1) ordinary’ 
prism, (2) lateral prism, (3) external surface concave, (4) posterior 
surface divided in two by vertical ridge (more or less quadrilateral), 
(5) interior l>order indistinct, posterior half of bone oval, (6) plano¬ 
convex, (7) indefinite. 

(2) Retroversion of head: Absent, submedium, medium, pronounced. 

(3) Lateral condyle: Convex or concave. 

(4) Squatting facets: Extensions of inferior articular surface above an¬ 
terior lip of tibia. Present or absent. 

THE SCAPULA 

Measurements 

1. Morphological breadth: Diameter between the highest point of the 
superior angle and the lowest point of the inferior angle. (Sliding 
caliper) 

2. Morphological length: Diameter between the middle point of the 
glenoid fossa and the point on the vertebral Iwrder midway between 
the two ridges terminating the scapular spine. (Spreading caliper) 
Mark jx^int on vertebral border with pencil. 

3. Breadth of infra-spinous fossa: Diameter between the inferior angle 
of the scapula and the point on the vertebral determined in No. 2. 
(Sliding caliper) 

4. Breadth of supra spinous fossa: Diameter between the superior angle 
of the scapula and the point on the vertebral border determined in 
No. 2. (Sliding caliper) 

• Alci Hnlii;ia. "Study of the .Normal Tibia,” Am. Anthr., Vol. XI, 1898. pp. S07-512. 




im 

Indices 

L Scapular index: 

2 - Inlia-spinom index: 

S. Supra^spinous index: 

Observations 

(1) Vertebral border (from scapular spine to inferior angle): Convex, 
straight, concave. 

(2) Scapnia notch: Absent, slight, medium, deep, foramen. 

{3) ^ha^e of acromion process: Sickle, triangular, quadrangular, inter¬ 
mediate. 

(-1) Age changes: “ Lipping of glenoid fossa, pleating, buckling, atrophic 
patches. Classify each in following caiegudes: absent, sulMncdium. 
medium* pronounced. 

the HtfiMtnLTS* THE RADI US. THE ULNA 

The elementary student is advised to confine his measuring to the 
maximum lengths of these bones and to the maximum diameter of the 
humeral head* The former are of use in reconstructing stature and limb 
proportions, the latter in the determination of sex. 


.APPENDIX 

Morphological length (2) X 100 
Morphological breadtli (1) 

Breadth of infra-spinotis fossa X 100 
Morphological length 

Breadth of siipra-spinous lossa X 100 
\forpliological length ^ 


.STATURE RECONSTRUCTION FORMULAE 


Mate Stature 

(a) 81.30^+l.SHO 

(b) 70.0-11 -i- 2,«9'1 

(c) 78*664 -p 2.376 

(d) 85*925 + 3.271 

(e) 71.272+ 1.159 
(i) 71.113 + 1.220 

(g) 66.855 + L730 

(h) 69.788 + 2.769 

(i) 68.397 +1.030 
(k) 67,049+ .913 

female Stature 

(a) 72.8M + 1.945 

(b) 71.475 + 2.754 

(c) 74.774 +2.352 

(d) 81.224 +3.343 

(e) 69.154 + 1.126 

(f) 69,561 + 1,117 


Femur 

Humerus 

Tibia 

Radius 

(Femur + Tibia) 

Femur + l.OSO Tibia 
(Humerus + Radius) 

Humerus + .195 Radius 
Femur + 1.557 Humerus 

Femur + .600 Tibia + 1.225 Humerus —J87 Radius 


Femur 

Humerus 

Tibia 

Radius 

(Femur + Tibia) 
Femur + 1,125 Tibia 


» Cf. VV. W. Graves, '^Typ« of .‘kaputar “ dm. /. Phy-f. Aniftr., Vol, |V, I9S1, pp. 11 
-CtiJinBffi in tlit ScapuJa,” op. cU., VoL V. 1922. pp. 21^54 
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(g) 09-911 -1- L628 (Humerus 4 - Radius) 

(h) 70.542 + 2 M2 Hinnerus -f- .281 Ritdius 

(i) 67.4^5 + 1.539 Femur+ 1.027 Humerus 

(k) 67.169+ .7S2 Femur + 1.120 Tibia + 1.059 Humerus—.711 Radius 

The forumlae above were developed by Professor Karl Pearson For the 
reeonstniLtiou cif stature from dry iHJiie-S.'® t tie best results are obiatiied 
from formulae (e). (f). and (i). The length of the feuuii used is uiaxinumi 
length. In using these formulae, be careful to express the lengths of long 
hones in centimeters and decimal fractions thereof. 


Th^ Craniujjt 


PRELtMIXARV REMARKS 

A great deal ol damage nray be done to skulls, especially fragile 
archaeological s|X'cinien 5 . by inexpert and careless handling. Ne^er lift 
a skull by taking hold of any part ol the facial skeletom or the zygomatic 
arches, or by btaiking your finger ifiroiigti ibe foramen magnmu. Carry 
the skull as you would a tliin bowl, resting the vault in your cupped 
hands (Ixith of them). H you have to lift the skull w ith one hand, in no 
case put your ihnmfi and forefinger into the orbit-s and atiempl to raise 
it hy a grip on the inner w^albof the orbits. If you do. you will certainly 
crush the paperAliin lacbi ymal Iwnes, The ordy proper way to lib a 
skull with one hand is to place yonrthumlj on one temporal region, just 
aliovc the external orbital process and your first, second, and third hiv 
gets in a corTes|>i>nding fiositioit on the other temporal regioiV+ In so 
doing, you wdll not injure the skulh unless you drop it 

If you possess a skull with its teeth in place, be sure to glue them into 
their sockets, if they arc loose: especially the single-rooted teeth in¬ 
cisors. canines, premtdars. and (usually) third molars. 

A skull complete whh the facial portion attached and tfte lower jaw 
present is called a cramum; a skull minus the lower jaw. but otherwise 
intact, is a a skull minus lower jaw and facial skeleton, but 

with brailvease intact, is called a calvtiria. A skull cap with the base 
broken away is called a adv^. This terminology’ may seem pedantic 10 
you. but it would not if you came into charge of a museum collection in 
winch everything from a few^ broken bits to a complete cranium had 
been cataloged indiscriniinaitly as a skull or a cranium. 

In the lists of skull measurements that follow, you may have to omit 


k. I>car«n. "MalfciciilJlicjl CDlitrihulJon^ 10 (he TUrtjn tfl ^"1 f™" 

stnidlTon of Ihc SlaliiW of P^^hi 4 l 0 ^if R^itts." Trans , Vol CACII, im, |>. *11 
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auricular heiglu and the various facial angles, since these measurements 
ordinarily require the use of craniophores and goniometers. You can 
rig Jiome-inade substitutes, if yon arc ingenious. The standard position 
of the skn!] in measuring facial angles is the eye-ear plane (ihc lops of 
the car-holes and the Iouct rims of die orbits in the same horizoniaE 
plane). This eye-ear plane is a close equivalent lo die poise of die head 
in the living uhen die eyes are fixed ujxm die horizon. In order to fix 
die skull in tliis |josidon, you must have a device drat holds up the 
skull by rods thrust into the eardioles. with a pointer at the level of 
the tops of die ear-holes that can rest on the loiter rim of one or other 
of die orbits, ^ou will also need some sort of a prop against tlie roof 
of the liprd palate to prevent the skull from doing a nose-dive around 
die ear axis. 


Here is also omitted a description of the method of measuring die 
cubic capacity of a skulls because it involves the use of special apparatus 
(control skull of known water capacity, glass tube graduated to 3,000 cc., 
tpiarts of mustard seed, and other accessories), hfowever, there is a still 
more cogent reason for that omissions the unending and tedious contro¬ 
versy in H'ldch physical antluopologiscs liave indulged (and arc still 
about iJie accuracy of larious techniques of measuring cranial 
capacity. I suggest that the elementary student coiiient himself with 
calculating the cubic capacity of the brain-case by using Pearson’s 
formula (cL p. 7S9). 

Many of the morphological observations taken tipon crania (sec pp. 
7^1-713 in which the Harvard blanks are reproduced) require whole 
let ture perifKls for their explanation and demonstration, as ivell as series 
of carcfuily selected crania that exhibit the variations in question. These 
morphological observations are not dealt with in this brief treatise. Tiie 
anthropologist adheres to a fixed ideal standard of comparison of “me¬ 
dium' development, on the basis of I,is experience as to what is 
medium in the typical skull of an adult European male of norih- 
ivestcrii Furopean extraciiom I hcre is no double standard for ilie two 
sexes and all the grading is done against this ideal standard of "me- 
dittm” in the European male. It is so difTiciik for any experienced crane 
ologjsi to l>e consistent in such grading that some evade the task. Also, 
there arc some variations that do not ordinarily occur in European 
crania and these have to he rated against an ideal universal standard— 
which is even Jiartier lo acquire. 

Cr;mk.l»s>' is not easy, but skull. ,ire iiitcvestiTig and congenial speci- 
nietis tfith tvliich to tmrk. riicy are easier to get along with than people 
and can he measured and observed more accurately. 
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the sex ok the cranium 

Sex is also determinable from the skull in ttie majonty of cases—^inore 
easily in ^V[lites than in Negroids or Mongoloids, Tlie male skull is, in 
general, larger, heavier, more rugged in the relief of its muscular mark* 
ingsand prcitcsses (or |iro feet ions). Notably niote prominent in the male 
are the temporal crests and the lines of attachment of the neck muscles 
and ligainenis and the external occipital protuberance. Every anthro- 
pilogisi looks at once at tlie mastoid processes and the l>roiv-ridges in 
order to sex a skull. In the male, the inastoitb are bigger in every way, 
more ma.wivc and projecting than in the female, and the sLiprattiasioid 
crests are generally svell marked. The styloid processes in males are often 
long and strong, but never so in females. 

The brow-ridges in the female skull are ordinarily bvu little developed 
and the glabella eminence on the frontal Ixmc (just alx>ve the root of 
the nose) is usually only moderately convex. Eh esc features in males art- 
variable in development, hut tisLially far more prominent. Tlie male 
forehead is generally more sloping than that of the female. The latter 
often has an erect or even bulbous frontal region with the bosses of the 
frontal bone prominent. The edges of the temale orbits are ordinarily 
sliarpcr and move delicate than those of the male; the zygomatic arclies 
tfiinner and more frag!Ie, tlie ninilars less massive, the entire facial 
skeleton smaller and relatively shorter and broader, the nasal skeleton 
more infantile. The male has a bigger palate and larger teeth. Particu¬ 
larly. the lower jatv or mandible in the male is Iicas ier, mtich deeper in 
tfie chin region, with a stronger lorivard projection of tlie bony emi¬ 
nence of the chin. The latter is often hilobate or bilateral in males (cf, 
pp. 16S~1G9) but usually pointed or median in the female. 

In spite of all of these criteria of distinction, it is sometimes impos¬ 
sible to fix the sex of a skull with certainty. Sexual diHerencts are 
minimized in Negroids and Mongoloids, in which races the frontal 
region tends to be infantile in Iwth sexes, and in Australoids, among 
vvhoin the crania of females often haii'e Ingger brotv-ridges and teeth than 
ordinarily are found In Wliite European males. Small, gracile indi¬ 
viduals of the male sex of any race are likely to be mistaken for females, 
atid large, rugged females for males. No dependable sex differences in 
the skull are apparent until puberty is reached, often not even then. 

In such archaic palaeotuithropic types as Pithecanthropus and Sinan¬ 
thropus. the sex of specimens U particularly puzzling because i!ic range 
of sexual dilfereruiation in the skeletons of races represented only by a 
feiv isolated specimens is incompletely knowm. 
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THE ACE OF THE CRANIUM 

There are some ossilkatory proceiscs of the immature skull that are 
of use in ascertaining the age of the individual at death. I'he frontal hone 
at hirth consists of two halves tidiich usually begin to unite during i!ie 
second year of life. However, in a considerable proportion of cases, this 
median frontal or mctoplc suture remains open tliroughout life. TJie 
occipital bcjjie at liinh is in lour parts: an upper part» two lateral por¬ 
tions, and a basibr segment. The up|>er portion* called the squama, is 
usually united to the lateral portions by the end of the filth year; the 
lateral parts join the basilar part belore the seventli ytMr, The basilar 
part is uniteti to the sphenoid bone by a strip of cartilage up to the tiveii- 
lieih year. Union begins at about that time and is completed in the 
course ol two or tfiree years. The closure of the basilar suture is a gtxxl 
indication that theskuli is that of an adult. 

However* ilie eruption of the temporary and permanent dentitions is 
a much letter guide to the age of the individual at death* The teeth erupt 
in a stated order and at average ages for each tooth that are sul.^ 
stamially the same for both sexes and all races of imxlerii man that 
have been studied. Sexual and racial v'ariations in the age of the eruj>ii^ 3 'ii 
of teeth are so much less than indiviclua] variation that they can be dis¬ 
regarded in attempting to age specimens. Some individuals are pre¬ 
cocious and others retarded, so that the tkterminalion of chronological 
age from physiological age is not alisokite* but merely approjcimate* 


USUAL ACtA OF lOOTIl tRUJ-l lON 


Dn-iduou^ Hr Miilt Dcniiiion 

Lower rcO I rj] i nci$or5 .... *. 

Up|>er iiicivjn .. . 

Lowfir lately I incLsorB Jtnd ennjan 
Caninw 

Sccoml molars ... 

Permanent Dentition 

h'inl molsis ..*■*., 

Ceiuml inrhKurs . 

LaicraI iticison ..,..*.*.*.. 

First premoliirs , 

Scrand 

Canines ..*,*.,* 

Second ....... n . 

Third molais 


6 lo 5 months 
Ef to lO mniuhs 
is KJ 21 monUu 
to 20 niunEhs 
2i} In 2t months 

Cth year 
....,* 7th yea r 

...... Kth year 

-- 9lh year 

,.. r, iUlIi vcar 

I Ith to year 
l2iJi lo ISth ycat 
J7ih !o 2.iih year 


In the eruption of both, sees of teeth* the Icnvers tend to fie cut a little 
before the cot resjjonding teeth of tfie upper jaw. The beginnhig sttidcnt 

should note that the milk teeth total 20. vi?.: I |c | MM |(2 incisors. 
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I canine, 2 milk inobr^on each side and in each jaw). The denial formula 
for the pemwneni dtiuitton is i|c]pm|m~. or 32 teeth in all. The 

permaiicn. molttrs erupt in the ^owitls alveolar processes ol the iarvs 
back of the milt molars. The permanent prcmolars therelore rep are 
the milt molars. Foraetailerl description of the t ariotis teeth, the stucleni 
slioiild refer lo any text-hook of human anatomy. 

In the skulls of mature individuals, Httle more ihan a guess at the age 
at death can be made horn the condition of the teeth. The iveat of the 
teeth depends upon their hardness (partly a matter oi individual con¬ 
stitution) and the amount of abrasive material in the diet (sand, 
et cetera), as well as ii|>on the nature and amount ol food^ consumed ami 
the length of time that the teeth have lieeh in use. In civilircd persons 
who live upon diets of soft, cooked foods, there is often Intie wear of 
the leetU. even late in life. Other persons living upon the same duns 
wear dotvn their teeth markedly, presumably because ol hmchetiiKa 
deficiencies. Many primitive groups tvlio chew vigorously upon gritty 
food wear down the teeth to mere stimiiis by die time thev attain nual- 

eratciy advanced years. , , ■ * 

The occlusion or closing of the cranial sutures and their ‘ 

obliteration are the best criteria of the age at death of rnature .skiiUs. 
hut they are en.itic and unreliable in coiU|i.irison with the epipli,sial 
unions, the eruption ol leellt. and even with the age changes in t ic 
pubic symphysis. The following summary of 

in adult male Whites is gathered from the work of Todd .and l.yui. 
best authorities on this subiect.” Each cranial suture presents ttvo as¬ 
pects: that seen on the inside of the skull (eridocrainal) and that seen 
on the outside (ectocraoial). Closure begins approyiraaiely at the sanie 
lime in both aspects, but endoeraniai closure is more regular and reli- 
able. However, the ordinary observer has difficulty in obscn.i.g the 
closure ol sut.ires inside the skull unless the latter is sawed in had. 
This procedure is undesirable in the case of fragile skull.s that come out 
of archaeological burials. Therefore, the eciocianial suture closure is 
most likely to be useful to the anthiopologist. Tmld and Lvun suidiet 
Ixnh White and Negro skulls, but the differences in sutural closure are 
almost negligible and certainly of no importance in deternuning the 
age of a spct micn. Sex diHerenecs are etpially unimportant, Tiie hkhi 
disconcerting phenomenon of sutural closure is "lapsed union -m 

.. T. VV. r«l<l ami D. W. I-son. II 

am. J. P%,. .S..l/.r. vol. VIII, I92S. pp. 2^: d =l«> <’/'■ ol-. ^1- ' ». KP-SSI, 'm. 
47-71, H9-I6S 
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which bone heaps up along the edges of a suture without closure of the 
suture taking place. This lapsed union may affect a part of a suture or 
all of it and is esjiecially common in the sagittal and lambdoid sutures. 
When lapsed union develops, the suture may never close. 

In the following scheme, numbers designate approximate degree of 
sutural closure: () open or patent. I = one quarter. 2 = one half, 
3 = three quarters. 4 = complete closure. 

CRANIAL SCTl RE CLOSURE IN MALE WHITES 
(Data troiii Todd and Lyon) 

Commencement 


Suture 

and Course 

Termination or Peak 

Sagittal 

panoticlica 

20; rise to 2.1 at 2S; slow 
to 26. then rapid 

29 to 3.9 

pan lamlxlica 

21; steady to 1.2 at 24; 
pause until 27 

29 to 2.4 

pan vrrticts 

21; 0.7 at 25 

29 to 2.7 

pan brcxmatica 

26: rapid 

29 to 2.9 

Coronal 

pan tinqpnattca 

26: rapid 

29 lo 2.3 

pan complicaia 

26: steady 

29 to 0.9 

pan ptcrica 

22: 0.4 at 26: 2J at 29 

.50 to 3.8 

Lambdoid 

pan lanilxiica 

21 to 26 

.30 to 2J 

pan media 

21 to 26 

30 to 1.9 

pan astcrica 

26 

30 to 0£ 

MastO'Oecipital 

pan superior 

28: to 0.8 at 32 

old a(^ to 3.0 

pan nicilia 

« “1.0“ 

old age to 3.5 

pan inferior 

26 “ 1.4 at 33 

62 to 3.6 

Spheno-tern poral 

36 to 37 

65 

Squamous 

38 

39 at OA, secondary ac¬ 
tivity in the sixties 

Parte to-mastoid 

39; slow until late hfties 

61 to 1.2 

Spheno-parietal 

28: rise to 0.5 at 31; 2.0 at 38 

early sixties 

Spheno-frontal 

pan temporalis 

28: ^(radiial rise to 0.7 at 

31; sharp rise to 2.1 at 38 

65 up to 4.0 

pan orbi tails 

28: rise to 2.3 at 31 

46 to Sj4 


The discerning student will note that the details of the above table 
actually are of little use in the precise aging of crania except in the 
third decade of life. The present writer, utilizing all criteria of age, 
from whatever part of the skeleton, is accustomed to commit himself 
no farther than the placing of a cranium that is adult in one of the 
following categories: Young adult (21-35); Middle-aged adult (36-55); 
Old adult (56-75); V'ery old adult (75-x). 

Granularity of the skull surface, thickening or thinning of the bones 
of the vault, multiple vascular pitting of the parietal bones, are all 
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changes that are olten seen in adult crania, but, according to Todd, are 
referable to chronic nutritional defect or other constitutional defect 
rather than to age. 


CRANIAL LAND.MARKS 


Brain-case 
1. Glabella 


2. Bregma 

3. Opisthocranion 

4. Inion 

5. Opisthwn 

6. Boston 

7. Pterion 

8. Potion 

Facial skeleton 

9. Sasion 

10. Naso-spinate 


11. Prosthion 


12. Dacryon 
IS. Gnathion 
14. Gonion 


Most prominent point on the middle of the frontal 
bone between the brow-ridges and just above the 
naso-frontal suture. 

.Meeting place of the coronal and sagittal sutures. 
The most |x> 5 terior point on the occiput in the 
median sagittal plane. 

The meeting jjoint of the l.iniae nxichae superiores 
(superior curs'ed lines) in the median sagittal plane. 
Also called the external occipital protuberamc. 

The middle point on the posterior border of the 
foramen magnum. 

The middle point on the anterior border of the fora¬ 
men magnum. 

The region on the side of the cranial vault where 
the frontal, parietal, temporal, and sphenoid bones 
meet. 

The middle point on the upper border of the audi¬ 
tor) meatus. 

The midtile |K>int ol the naso-frontal suture. Usually 
the point where the nasal suture meets the naso¬ 
frontal suture. 

Deepest or lowest point on the inlerior border oi the 
nasal aperture in the median sagittal plane. In 
crania with strongly develojied nasal spines the |X)int 
is determined by a line uniting the lowest points on 
the right and left sides of the lower border of the 
aperture. 

In measurements ol facial height this is the lowest 
point on the alveolar Iwrder of the maxilla between 
the central incisor teeth. In measurements of facial 
projection it is usually taken as the most anterior 
|X)int on the maxilla in the median sagittal plane. 
Point on the inner wall of the orbit where the 
frontal, lachrymal, and maxillary bones meet. 
Middle point on the lower border of the mandibular 
symphysis. 

Point on the external border of the mandible that 
marks the juncture of the horizontal and ascending 
rami. In measurements the most lateral point is 
selected. 
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CRANIAL MEASUREMENTS 

[The letters in parentheses before the various cranial measurements are those given 
to the corresponding measurements on the Harsard craniological blanks reproduced 
in Charts 1-4. The letters are used as sstnbnls in giving the formulae on 
the blanks for calculating the most important cranial and facial indices, in which 
one measurement is expressed as a percentage of another. The cranial measurements 
here listed without letters in parentheses before them are those not ordinarily used 
in the calculation of indices. The measurements as listed l>elow are not always in 
alphabetical sequence or in the same precise order as they are given on the charts 
that reproduce the Harsard blanks. The reason for the ^ange in order is that a 
considerable saving of time is eilected if all of the measurements that have to be 
taken with a specific instrument—such as the spreading calipet or the sliding caliper— 
are done in sequence—whether or not they follow a natural anatomical order. Thus, 
the obserser need not waste time by laying down one caliper and picking up an¬ 
other every few measurements. Of course, this economy of time is effected only when 
one has a recorder to WTite down the measurements on the blanks as one reads them 
from the instrument. If you have to lay down your instrument and pick up a pen 
to write down your measurement, and then lay down the pen and take up a caliper 
to make the next measurement, you will hardly save much time by using the resised 
and more efficient order of measurements.) 

(a) iilabeUo-ocdptlal Length (.Spreading caliper) 

Place the skull on the pad on its right side. Hold the left point of the 
cali|)er on glalxlla and move the right |x)int up and down the occiput 
in the median line, watching the scale. Record the maximum measure¬ 
ment (opisthtKranion). 

(b) Maximum Il’idf/i (Spreading caliper) 

Place the skull on the pad resting on its occiput or on its base. Take the 
greatest breadth perpendicular to the median sagittal plane wherever 
thegreatc-st breadth occurs, avoiding the supra-mastoid cre-st and making 
due allowance lor any warping outward of the tem|K>ral squama. 

(c) Haswfhiiregma Height (Spreading caliper) 

Place skull on pad on its right side, kix left caliper (xrint on basion and 
right {>oint on bregma. 

(d) Thickness of Left Harietal abone Temporo-Parietal Suture (Spreading 
calijxr) 

Place skull on right side. Intrcxluce lelt arm oi cali|>er tlirough foramen 
magnum. lake three readings on left parietal 1 cm. above scpiamous 
suture; anterior interior angle, middle. |>osterior inferior angle. Record 
average. Do not compress the cali|>er arms. 

(c) Minimum Frontal Diameter (Spreading caliper) 

Minimum breadth betwe-en the temporal crests on the frontal bone. 

(f) Maximum Diameter lii-zygomatic (Spieading cali|xr) 

Greatest breadth between zygomatic arches, perjx'ndicular to the median 
sagittal plane. 

(g) Menton-Sasion Height (Total facial height) (Sliding calijx-r) 

Place skull on pad in norma facialis (with face upward!. With left hand 
adjust mandible so that teeth are in occlusion. With sliding caliper in 
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right hand read height from nasion to gnaihion (mcnton). This meas¬ 
urement cannot be taken unless the teeth occlude. 

(h) Prosthion-Wasion Height (Upf^er facial height) (Sliding caliper) 

Fixed point of sliding caliper is placed on nasion and sliding point ad¬ 
justed to prosthion. 

(i) Basioti-Nosion (Spreading caliper or sliding caliper) 

Place skull in norma basilaris (with base upward). The fixed caliper 
point (left) is placed upon nasion and the movable point adjusted to 
basion. 

(j) Basion-Prosthion (Spreading caliper or sliding caliper) 

Place skull in norma basilaris. Note that prosthion may lie above the 
lowest point on the alveolar process between the incisor tc*eth. In such 
cases the spreading caliper may be used. *1 he sliding caliper is here 
preferred. 

(k) Nasal Height (Sliding caliper) 

Height from nasion to subnasal fx)int. Take the mean of the heights to 
lower borders of the nasal aperture on each side of the spine. 

(l) Nasal Breadth (Sliding caliper) 

Maximum breadth of nasal aperture per|xmdicular to height. 

(p) Nasalia-Upper Breadth (Sliding caliper) 

Distance between the two points of juncture of the naso-frontal and 
naso-maxillary sutures. 

(q) Nasalia-Lower Breadth (Sliding caliper) 

Distance between the two points of meeting of naso-maxillary suture 
and piriform aperture. 

(m) Orbits-Height (Sliding caliper) 

Consider the orbit as a rectangle. The height is taken from the upper to 
the lower border in the middle ol the orbit and |)er|)endicular to the 
long axis. Measure and record right and left orbits separately. 

(n) Orbits-Breadth (Sliding caliper) 

Consider the orbit as a rectangle. The breadth is measured from dacryon 
to the middle of the external border (ectoconchion). (Right and left 
orbiLs). 

(r) Interorbital Breadth (Sliding caliper) 

Breadth between the two dacryon points. 

(s) Bi-orbital Breadth (Sliding calijjer) 

Breadth between the two ectcxonchia. 

(t) Palate-External Length (Sliding caliper) 

Length from prosthion to the points tangent to the piosterior edges of 
the alveolar borders. Cannot be taken upon edentulous palates. 

(u) Palate-External Breadth (Sliding cali|)er) 

Maximum external breadth of palate on the outside of the alveolai 
borders. This is usually at the level of the second molars Cannot be 
taken upon edentulous palates. 

(w) BUondylar Width (Sliding caliper or measuring board) 

Diameter between mmt external points of mandibular condyles. 

(x) Height ol Symphysis (Sliding cali|x?r) 
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Distance between gnaihion and infra-dent ale (point on alveolar border 
between middle incisor teeth of mandible.) 

(y) fiigfyniai Diamtrter (Sliding caliper) 

Diameter l^etween gonia (most external points of juncture of ascending 
ramus and hnrixoinal ramus). 

Mirdwiifjfl Ziread of A S(e tiding Rnmiis (Sliding caliper) 

Smallest distance between an ter for and posterior borders of (eft ascending 
ramus. Taken perpendicular to height. 

Mean Dinmeirr Foramen Magnum (Sliding caliper) 

^^ea^ of maxiiuum length (basion-opistfiion) anti maximum transverse 
diameter. 

(v) Condyia-^mphysiai Lt ngih (Measuring board) 

Place the mandible on the measuring board with the condyles tangent 
to the upright {jlane. .Measure with the stjuare to the ino.st anterior point 
ol the nieniaJ process. 

Height of Ascending Ramus (Measuring board) 

Place the mandible on the meastaring lioard with the horizontal rami 
against the upright plane. Measure the height of the condyles with the 
stjuarc. Record the height ol the leli tandyle. 

Afefffj Angif of the i.owci faw (Alaiidjbtilar goniometer) 

Place the mamlible on the goniometer in natural position and raise the 
inclined plane so that ji is tangent to the posterior edges of both 
ascending rami. Read the angle. 

A/fljfiVnum CiTfumferenre (.\bove brow-ridges) Steel tape. 

[ lace -skull On ]>.nt in norma frontalis, Hold zero |>oint of tape between 
left ihumbnail and index finger. Place zero point on riglii temporal 
acsi just aljove brow^ i"idge. U'itii right hand pass tajx? arotind most 
protrutling poini ol occiput, hack on the left side, across left temporal 
crest at level corresponding to zero |>oini on right crest, and acros> 
frontal hone lu right troiital crest. Read circuntference at overlap oJ 
tape. The tape should pas 4 atwve the brow-ridgcs, not across the brow- 
ridges. This iiieasuremeni should be tried two or three linies in order to 
insure obtaining the maxinitim. Especial care must |je taken to have the 
tajic rest on the most protuheratn point of the occiput, if you have a 
recorder, have him (or her) hold the tape on the occiput. 

Arf-i\'asiofi Offtxthion (Steel tape) 

Lay skull on pad on right side. With left hand Itx ^ero poim ol taw at 
nasion, VViih right extend tape along sagittal suture and over occiput in 
median line to opisihion Before recording mtasuremeni, make sure ihai 
zero |Mjitu has noi moved Irom nasiun. 

Arc-Tranijfefsr (Steel tafve) 

Plate skull on [lad in nornia basalis (resHng on occiput wnth sknJI base 
presented loward oWrver), With left hand hold zero (joint titioii right 
poriori and pass ta|)e over bregma, retortling distance to left tjorion. 
Make aiire that the zero pctitii does not move. ^ 

{O Auricutar Height (Ranke's craniophore or .Vfolbson s) 

(a) fiankr 

■Adjust skull in eye-ear plane ami read height to vertex. 
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(b) Moliiion 

Adjust skull in cye-c.^r plane. With spreading caliper record breadths 
between jxtria and from each porion to bregma. The height may he 
read from a table* 

CRANIAL CAI'ACITY 

When the apparatus for measuring crania 1 tapaciiy is not available, 
the student tnay approximate the cubit contents of the brain case Ijy 
employing the Lee Pearson formulae.'- I here are a number of these 
formulat calculated for different "races*" Here only the ^'interracial 
formulae are given. All fornuilae are based upon tnaximum length of 
the skull, maximum breadth, and either has ion-bregma or auriculaT 
height. It is considered that the auricular height (height from the top 
of the car-holes) gives a better result than the basion-brcgnia height. 
However, auricular height usually re£|uires a crantophore and access 
sories, if it is to he measured quickly and accurately. 

A rough approximation to auricular lieiglu may be obtained as fol¬ 
lows^ Prop up the skull in the eyoear ptaiie and mark the point on the 
sagittal suture that lies in the same vertical plane with the poria (middle 
points on the low^er edge of the upper border of the tympanic lx)m^s). 
Novtf, with a caliper measure the distance across tfie skull base between 
the two poria and take half of ii* Measure the distance from each potion 
to the point marked on the sagittal sutore. ake a mean of these two 
measurements, Vou now have approximately the hypotenuse and the 
base of a right triangle. Calculate the upright side by the formula you 
recall from your plane geometry, tlere are the Pearson formulae: 

Boston—Bregma Hetfiftt 

Males: CiEjaLiiy = MJ.fi -f- 0.0002CG N L X U X H 
Feinaica: Capacity = ^12.0 -|- 0.000156 X L X li X H 
AurifUiar iteigfit 

Malo: Gipadly = 350*31 -I- O.MOMS X L X B X H 
F^malcSt Cap-Scily ^ 29<j.J0 -I- O.QOOSvS X L. X B X H 

If the mean thickness of the left parietal hone exceerls 6 mm., yon 
may obtain a better result by subtracting 50 cc. from the total. If tlie 
mean thickness falls below 1 mm*, it may be well to add 50 cc* to the total. 

The present writer does not guarantee the accuracy of any of these 
results. In his opinion, cranial capacity can be measured by a well- 
trained stndent. using nuisiard seed and the ordinary apparatus, with 
an error of no more than 10 cc. The cranial module gives a fair estimate 

For dcscrip[Lori'i ot nil of the ciiirreiu TTieihfKls of c^lciilniiog; capacity, cf, Mariiii, 

ijr/irbuch. It. pp* frlS-tHR. 'Fhu rFfcrcnce aUa inctuclrt a dcscripiioti of the more or lesi 
sianijard tticihotl of actually cranial capuciiy. 
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ot the outside size of the cranium^ when capat:ity cannot be measured, 
or when one lacks faith in calculations of cranial capacity. 

note on the harvard CRANJAL liLANKS 

Spec!men5 of the blanks used for cranial measurements and observa^ 
lions at Baivard University arc reproduced—largely for the purpose ol 
indicating the scope of the morphological observations not discussed 
here. These blanks are designed for coding and punching in cards used 
by the International Business Nfachines. Each card has SO columns, 
with 12 holes to a column. It is for this reason that tlie observations are 
arranged by columns wdth numbers ranging up to \2* In t!ie case of 
measurements,^ the observer records the measurement on the dotted 
lines and it is subsequently coded in the boxes to the right. If the 
measurement is a 3 digit figure, otily the last tivo digits are coded, since 
the first digit Is nearly always f. Tiro cards arc used for cranial measure¬ 
ments and observations, but some basic data are repeated on the seconti 
card for convenience [ii madiine correlation and sorting. Similar blanks 
are usetl for the jxistcranJal skeleton, 

Hmts upon the Deiermination of Race from the ^ikeletoji 

An experienced physical anihropohjgist oiiglii to be able to determine 
from the examination of the skeleton whether it belonged to a ‘’civh 
Uztd” or an "undvilirc^l" person, and tvhetiier that person was a White, 
a Negroid, or a Mongoloid. There are also some especially distinctive 
races, subraces, or peoples that are usually identifiable from the skeletal 
characteristics. Here, again, we must content ourselves with a Jew lielp- 
fui clues. 

If tlie jatvs of a skull are large, the teeth in perfect occlusion and de¬ 
void of dental caries and other signs of disease, the fretting odds are 
heavily in favor of the individual’s " primitive’" or ‘savage " status. The 
evidence is more convincing stiff wfieii the crowns of tlie teetfi are 
heavily worn—usually an indication of a primitive, abrasive diet. ‘I'he 
skeletons of many, if not most, primitive peoples also show in the tibiae 
and the femora the signs of a l>cnt-knce gait—platycnemia (cf. p. 310) 
and platymeria. and, very coniinoiily, stpiatting facets on these Imnes 
and on the neck of the astragalus. If the palate and jaws arc constricted, 
the teeth crrxjked ami irregularly erupted: if there are signs of muftiple 
dental caries, pyorrhoea, and abscesses, the skefeton is usually tliat of 
a person who has enjoyed tfie blessings of modern civilization. The 
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Chart 3 
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Cltart 4 
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E LEM ENT ARY ANT H ROPO M ETR Y 

case IS clinched if tlie teeth are filled or dental plates are present. The 
Maya Indians sometimes pnt in ornamental hi lings ot jade or gold in 
the anterior tecthn but these are unmistakable. 


SKELETONS OF WHITES 

Tlie posteranial bones of ^Vhites are nsiially lieaviert diicketj inoie 
massive than those of non-V^^liites, with some indi\ idnal and group ex- 
teptioiis. Particularly, the joints of the long bones in Whites are larger, 
the bones of the wrist and of the tarsus less rounded and with better de¬ 
fined articular surfaces. W'liitc pelves are considerably udder and more 
rugged than Uioseof most non-^Vhites. Muscular markings on the hones 
of \Miites are likely to be more prominent, partly beeause these are m 
considerable measiiie features of advanced age, and civilized \Vhites 
stirvive longer tlian do the bulk ot primitive jieoples. 

The skulls of Whites, especially Europeans, are most reatlily recog- 
nizitble by small jaws, pinched plates, and frequently high, narrow nasal 
bones and sharp lower Ixnders of the nasal af^erture u ith well devel¬ 
oped nasal spine. The chin eminence is bigger than in most nouAVliitcs, 
partly becatise the alveolar borders have sltnmk more, throwing ihe 
Ixmy chin into prominence. A diagnostic feature of Wime skufb. more 
marked in males than in feiiiah^. is a depression of the naso frontal 
suture below the level of the convex ghihella (the cmlneme in the 
frontal bone just afmve the rooi oi the nose) 1 his depression o! nasion 
is exaggerated in aboriginal Australian skulls and In the skulls of some 
Papuans and .Melanesians, fhe brow-ridges in W^iitcs again particu¬ 
larly in the males, are bigger and more developed laterally than in 
Negroids or pure Mongohnds. but Australians surpass, and American 
Indians at least equal \Vhiics in this leature. torespindingly, receding 
foreheads are ofitncr ofiserved in Whites than in Negroids or most pine 
Mongoloids, but this criterion is not very de|jendable. Very intricate 
and tortuous cranial sutures are rarely seen ouiside of the White race, 
hot medium to simple sutural serration is coumion enough in W hites, 
especially in prehistoric skulls. On the whole, mastoid processes =ind 
styloid prexesses ,ne likely to be bigger in Wluies than in non Whites; 
the external occipital protuberance is olten a conical elevation and 
sometimes a Irony hook, whereas a swollen transverse ridge or torus 
occurs more fret|iienily in Mongoloids, Australoids, and American In¬ 
dians. In the mandible, the genial tuherdw are usually heller marked 
in Whites than in non-W'hites. Straigln or onhognailious faces, devonl 
of prognathism, are most commonly diagnostic of W'hiie racial ancestry. 
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NEGROIDS 

Most Negroids have slender long bones with rather small articular 
heads and joint surfaces. Strongly bowed femora with marked pilasters 
are rare. The pelvis is narrow and high; that of the female is less well 
differentiated from that of the male than in Whites. The bones of the 
forearm and of the leg are long relative to the bones of the upper seg¬ 
ments of their respective limbs. 

The texture of the Negro skull, when in a relatively fresh condition, 
seems closer, denser, and more ivor>'-like than the skull texture of Whites 
and Mongoloids. The Negroid face is usually marked by strong alveolar 
prognathism—a particular bulging of the jaws in the subnasal region 
—by a poorly developed chin, and by the low. broad nasal bridge and 
bro^d nasal aperture. The latter usually has dull or in¬ 
distinct lower lK)rders and a rudimentary nasal spine. The longitudinal 
nasal suture is fused or obliterated not infrequently in adult Negroids. 
This fusion is very rare in non-Negroids. The palate and dental arches 
of the Negroid skull are commonly long and somewhat narrow. The 
teeth are not especially large, although they exceed in size those of 
Whites. Often there is a space in the alveolar processes behind the third 
molars, and impacted wisdom teeth (tilted against the second molars 
in the mandible or backward in the maxilla) arc rare in Negroids. The 
face of the pure Negro is usually quite short, but mixed Negroids often 
have long, deep faces and jaws. Negro malars are not ordinarily massive, 
deep, or flaring, but they are more sharply angled than those of most 
Whites. The Negroid orbit tends to be low and rarely is tilted down 
ward and outward. The glal>ella is often as prominent as in Whites who 
show medium development of this feature; it is hardly ever swelling 
and protrusive, and the brow-ridges arc considerably below modal White 
development. The typical Negroid forehead is symmetrically rounded— 
from side to side and from front to back—it inclines to narrowness and 
is not very high; in females the forehead is often bulbous. 

In the male forehead, a median frontal ridge or elevation often may 
be seen along the lines of juncture of the two halves of the frontal bone; 
in the more bulging female forehead the fronul bosses—one in the 
middle of each half of the frontal bone—arc often conspicuous. The 
temporal region of the Negroid skull is almost always flat, particularly 
because most Negroid crania arc long-headed and owe their dolicho- 
t^cphaly principally to narrowness. .An annular or ring-like constriction 
across the skull just behind the coronal suture is often marked. The 
occiput is usually protuberant and symmetrically convex; the atuch- 
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menu of neck muscles and Ijgamenu ordinarily ate not strongly de¬ 
veloped ► 

MONGOLOIDS 

1 do not know- of any postcranial skeletal features that are distinctively 
^fongoIoid. The primary diagnostic feature in the skull is the size and 
shape of the malar. If you look at the skull from the basal view, yoti vvil 
see that the lower border of the malar or cheekdjone consists of a fiontal 
and almost transverse edge and a lateral edge that breaks away from the 
frontal edge at a very sharp angle, nearly a right angle. This angulation 
is in strong contrast to the ordinary stream-lined White malar, viewed 
from below, which presents a smooth curving around from the front to 
the side. The Negroid malar is often intermediate m angulation, but 
nearer to the White form. The entire media! part of the Mongoloid 
malar is pushed toi ward, so that tlie portion of it that forms the lower 
rim of the orbit is often advanced farther forward than the upper orbital 
rim. The body of the malar is also deeper, broader, and more massive 
than in the White or the Negroid. Both anterior jut and lateral Elare 
are inescapable. Tlie forward thrust ol the malar contributes to the 
flat-faced appearance of the Mongoloid skull. In conformity with this 
architecture, the suborbital or canine fossa (a depression in the maxilla 
below the middle of the orbit) is often very sUglu in Mongoloids or en¬ 
tirely aijsent. It U usually fairly well developed in Wintes and often 
deep in Negroids. There is ordinarily no depression whatsoever of the 
nasion region (the naso frontal suture) below the feeble glabellar emi¬ 
nence of the Mongoloid. This is one of the best diagnostic features of 
Mongoloid skulls. The root oi the nose is usually very flat and broad, 
but the tops of the nasal bones themselves may be quite narrow. Almost 
always, the nasal root of the Mongoloid is deeply depressed hefme the 
nasion region and tfiis concavity may carry down to the middle of the 
bridge, or may give way to a convexity (particularly in mixed Mongol¬ 
oids). The nasal bridge is nearly always low in pure Mongoloids, but it 
is not very wide, nor is the nasal aperture. The latter is inclined to in¬ 
fantile conformation, with dull borders and a small nasal spine. Mon¬ 
goloid facial skeletons usually show some alveolar prognathism of both 
jaws, but not nearly so much as is usual in Negroid or Australoid skidls. 
The palate and dental arcades are likely to be short and wide. Cor¬ 
respondingly. the lower jaw is ordinarily wide with hating hinder angles, 
and somewhat short antero posteriorly. The chin eminence is better 
developed than in typical Negrokb. but not so prominent as in most 
^Vhites. Sbovel-sliaped incisors (scooped out behind) are certainly char- 
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^LteristiL ul Mongoloids, but tlifey may occur in other races* Weiden- 
rekh regards the bony suc!iings on the palate and on the inside of the 
mandibular corpus (the palatine and the niandibular tori) as Mon¬ 
goloid features. They are most common in the Eskimo, tvho are in- 
diihi table MongoloidSn However, they occur in non-Mongoloids. The 
pterygoid plates of the Mongoloid skull are likely to be large and flaring, 
cspei iaily in strong jaws svith everted gonial angles. 

The pan of the tympanic plate that forms the back tvall of the glenoid 
fossa cifteii eshiliits irregular holes or gaps, due to imperfect ossification* 
Tliese dchisceiH cs arc espec ially common in ianmature and female skulls 
and may be regarded as infantile characters, Dn the whole* Mongoloid 
glenoid fossae are likely to be shallower than those of Wliites* 

I he frontal region of the Mongoloid skull is usually not provided 
ivith large brow ridges or a prominent glabella, Cliaracterlstkariy* it 
presents a rather Hat surface, sloping gently to moderately* The forehead 
is uoi low, .\or is it narroev, except in cont pari son wdth the great breadth 
of the brain-case across the parietals (in brachyccplials only). The tem¬ 
poral region is rarely full or bulging, evet^ in the round-heads, Bracliy- 
ccphalic Mongoloid skulls tend to he more wedge-shaped or sphenoidal 
than brachycephalk White skulls* which arc often more nearly globular, 
riiis dilleience of appearance lesulis from tlic lesser breadth of the 
Mongctloid Iron tab in comparison with inaximuin breadth of the skull 
fiack on the parietals, from the Hatter temporal region of the Mongoloid 
and the lesser convexity of the occipital region. Mongoloid skulls often 
prL-sent a ridge-pole like elevation in the sagittal region, where the 
parietal bonc-s meet in the center, ffowever, this sagittal elevation occurs 
often in absolutely nou-Mohgoloid crania—both long-headed and round 
headed, Weitlemeich regards it as a Mongoloid leature, I do not. Flat 
octijuits and marked rxcipital tori occur together at a maximum in 
brad i yi ej>l ] a Ik j\ f ongo toids. 

The sutures of the Mongoloid skulls are, on the whole simpler in 
pattern than those of U'hites or Negroids, Sometimes they are almost 
linear. They are rarely complicated, in the Eskimo, a pcttiliar feature 
is the tremendous tliickeniitg of tJic tympanic bone* which Forms a 
pan of the auditory meatus. This special feature is not diagnostic of 
Mongoloid skulls in general* verikal, slit-like *auditory opening or 
meatus, liable to bhKking by bony overgiowths in the form of ijTcgular 
nodules (exwtoses), is very common among .American Indians (wlio con¬ 
st i Lute a setondary race ivith Mongoloid Features predominant)* I do 
not kncjw lioiv lar this peculiar formatitjii of the auditory meatus cliar- 
acte^^;^L's pure Mfiugoloids as a race* 
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Mea^iiring the Livhtg 

INSTRUMENTS 

In addition to the mciric tape and the small sliding and sproading 
calipers used in measuring Ijoiies, the antliroimmeirisi tvho measures 
living subjects requires an antliropometer and scales for recording the 
body tveighi. In any son of laboratory it is essential to use a beam stale, 
which is the most accurate kind. In the field a portable spring scale—of 
the ty)>e just large enough for the subject to stand upon—may be em¬ 
ployed* but its accuracy should be checked at frequent intervals. 

The anthroponicter is a tubular instrument, usually made of brass, 
nkkcl-plated, and graduated by centimeters and minimeters up to 2 
meters. It comes in three sections tliat have to lit together \ ery accuratclyi 
so that the sliding sleeve will (mss over the joints. At the top of tiie 
antliropometer is a fi?ccd sleeve that takes a giaduatcd arm tvlth a bevel 
point. This arm can be moved in and out of the sleeve so tliat the 
measuring j3oini is at any desired distance from the graduated rod or 
tube. Belotv tJie fixed sleeve is a sliding sleeve, also carrying a retractilik' 
measuring ann* This sleeve moves up and dotvn the entire anthro- 
pomeier. The upixTinost segment of the anihropomeicr can be detached 
and used as a very large sliding caliper for chest measurements, etc. 
These amhroponieiers are not made in this country^ at present. Before 
the tear they could be procured from the firms that make spreading and 
sliding calipers (th p. 717). If an anihroponietTist or a lalx>raiory is so 
Eorinnate as to possess a gotid antliropometer, it should be handled with 
caution. Keep a light film of oil on it when it is no: in use and be par¬ 
ticularly careful to prevent sand and grit from getting into the iiglitly 
fitting joints and warping them. Do not assemble the aiiL!iro|Kmieier and 
then leave it leaning up against the wall in a corner. Such treatmeitE 
will warp it. Do not drop the measuring arms on the floor: they are 
made of soft mcia! and will bend and then fail to fit the slee\'es for which 
they are intended. 

None of the varions scales used by Eurojiean anthropologists for 
matching skin color, hair color, and eye color are noiv obtainable. In 
any event, none of them were satisfactory, A good and experienced 
observer could make a better qualitative judgment as to shade of skin 
color, etc,, than the results obtained hy trying to use any of those in¬ 
adequate matching gadgets. Front and profile photographs of tlie bead 
of each subject taken at a standard distance are invaluable adjuncts of 
measurcmenis and observations. 
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THE SUBECT'S clothing 

For purposes of ordinary anthropometric measuremenis and observa¬ 
tions, die male stdiject need only remove his hat, coat, waistcoat, shoes 
and the heavy contents of his pockets, if any. Women remove hat, shoes, 
and coat. 

AGE 

It is usunliy siillkient to record die age of the subject to the nearest 
birthday, unless that age is bcloiv (1 years or measurements are to be re¬ 
peated at intervals of less than a year. The ages of children under 6 years 
may be recorded in months, and of those under 2 years in weeks, 

MEASUREMENTS TAKEN WITH THE SUBJECT STANIHNG 

Weight. See that the subject stands still on the midrlle of the scale 
platform. In the case ol very young children or infants in arms, it is 
easiest to weigli the adult with die child in arms and then subtract the 
weight of the jtdult. Weights of adults need be recorded only to the 
nearest pound. Weigh to the nearest ounce tn infants and very young 
children, fn the case of babies weighed with some clothes on, subse¬ 
quently subtract the weight of similar or identical articles of clothing. 
For adult mates of medium ske, clothing consisting of Manuel trousers 
and belt, tie, cotton shirt, slieeveless cotton undershirt, and heavy cotton 
socks tveighs about 2 pounds, 14 ounces. A medium weight w'oollen 
stveater-vest i^eighs I pound. Clottijrt trousers weigii about 4 to G ounces 
less than medium weight woollen trousers, it is safe to subtract 3 poumb 
for medium weight clothing (minust of course, hat, coat, shoes, waist¬ 
coat and pocket contents) for adult males and 4 pounds for heavier arti¬ 
cles of the same descriptlom 

Women's clothing, consisting of rayon blouse, medium weight short 
woollen skirt, brassiere, rayon slip, light elastic girdle, garters, and 
rayon stockings, weighs I pound 12 ounces. If a rayon dress is sufisti- 
luted for the blouse and woollen skin, the total dothiiig weighs 2 ounces 
more. Thus 2 pounds is enough to allosv for the weight of ordinary fe¬ 
male clothing. 1 low ever* older women and u'onien of great bulk and/or 
stature, wear clothing that weighs more. Probably 3 iMuiids should be 
allotved for such subjects. 

In any event, the diurnal variation of iveight in the individual is 
likely to exceed 2 pounds, even in sedentary adult males weighing 150 
pounds. In heavy persons who are physically active—doing manual 
labor or exerting themselves in strenuous s|x 3 tis— the daily weigtii 
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njiictuaiion is mucK ^catcr* lienee there is no particular point in tvoT- 
rying about the inaccuracy in the recording of total iveighi that results 
from an ovcr-estitnaie or an under^-stimate ot clothing weight, ulien 
these errors amount to less than 1 pound, 

StatsiTe (Anthropoineiei or wall scale and anihto|X)inetric square). 
The subject should stand as erect as possible, the amis hanging at the 
sides (thumbs foTward)^ the heels together* the head held so that the 
eyes are directed upon the horimn. Place the aixthropometer directly in 
front ol the subject about L foot away, taking care that it is kept abso¬ 
lutely vtrtuaL The observer stands a little in front and to the side of 
stibjeet and with one hand holds the aiithropometer and louers the 
sliding sleeve, while with the other he feels that the descending hoii' 
zontal measuring arm makes contact lightly with the vertex of the sub- 
jea's head. Record in centimeters and millimeters (although in analysis 
the figures svill he reduced to the nearest cent ini eier). 

AcrojtiiaTi-Dactylion (See 'I’otal Arm Lengtli)* 

S}}an. This is the measurement between the ti|rs of the middle fingers 
when the arms are extended sideways hori/ontally from the body. Hold 
the anthroponieter horizontally with its long bar Hat against the chest 
of the subject slightly helotv shoulder leveL Let the middle finger of the 
extended right hand of the subject touch the inner surface of the fixed 
sleeve at the end of the anthropometer, while the midflle finger of the 
left hand pushes the sliding sleeve toward the butt end of the anthro- 
ponieter up to maximum reach. Note that in most antliropometers the 
&]m\ has to be read by subtracting the position of the upper edge of the 
sliding sleeve from 2 meters. 

Arm Letigih (Acromion-Dactylion) (Dpper segment of anthropome' 
ter). Acromion is the most lateral point on the acromion process of the 
scapula, found by palpating with the finger and following the outer edge 
of the scapular spine fonvard until the most lateral point of its extension 
is discovered and can he marked with a crayon or skin pencil. Dactyl ion 
is the lip of the middle finger. The acromion-dactyl ion nunistirement, 
w’heii the arm is hanging down with the palm inward, is total arm length. 
Some anrhropometrisis take this measurement projectively, by measiir' 
ing the height of acromion from the ground wdth the anthropometer 
and tlien dropping the sliding sleeve and measuring the height of 
dactylion from the ground. This method is not recommended because 
movement of the subject makes it inaccurate. The preferred method is 
to Use the Uppermost segment of the anttiropometcr as a sliding caliper. 
With one hand, hold the poim of the top measuring arm against acro¬ 
mion and with the other depress the slitling sleeve until the middle 
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finger tip of the subject just touches the point of the lower measuring 


arm. 


Biaeromiai iJimnel^r (Upper segment of anthropomeier). This meas¬ 
urement is the maximum breadth of the bony shoulder girdle. The ob¬ 
server stands behind tlie subject and holds the 
upper section of ilie anthropometer (used as 
a sliding caliper) ivith the measuring arms rC’ 
tracted to a length of about 4 inches. He can 
then move the sliding sleeve of the antliro- 
pijmeter with the heel of the hand. If the 
measuring arms are pulled out too far. this 
cannot be done, because the points of each 
measuring arm must be held between the tips 
of die thumbs and the sides of the index fin¬ 
gers while tile tips of the index fingers are 
advanced beyond tlie points of the measuring 
bar, palpating for the actomia. When the 



two acromion points are found by following along the outside edge 
of the scapular spine, tlie measuring point of the left iiand bar (iti 
die fixed sleeve at the top of the anthropometer) is pressed firmly 
against tlie left acromion; the heel oJ the right hand presses die sliding 
sleeve iijuard and the point ol that measuring bar is applied firmly to 
the right acromion. This nieasuiement requires moderate pressure- 
enough to indent the deltoid muscle, but not enough to cause discomfort 
to the subject. 


5j-i7rHc Diameter or Prtvk (Upper segment ol anthropome¬ 

ter). The observer stands beliind the subject holding the fixed sleeve 
of the anthropometer in his left hand, the sliding skeve in iiis right. The 
measuring arms are well extended (ot pulled oiu), because this measure 
ment is to be taken against the inner edges of the measuring arms, not 
at their points. As in the case of biacromial diameter, the forefingers of 
the operator are used to palpate (feel for) the most lateral points on the 
iliac crests, tn slender males, these points are often proininent bony 
bumps, upon which the belt rests if the subject holds up his trousers by 
a bell. Avoid the belt and tlie pocket seam, either by loosening tlie belt 
and lowering die trousers an inch or two, or by getting the subject to 
bitch up his trousers. In obese male subjects and in most females, the 
points on the iliac crest between which the measurement is to lie made 
are deep and hard to find, partly because of overlying tissue and partly 
because of a lack of lateral flare of the iliac crests. I hey are usually at 
about the level of the waistline (if any), and below rather than above it. 
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When the pointi are located, press the measurinig arms firmly against 
them, if necessary indenting the skin and fatty and muscular tissue 
quite deeply. Take the reading on the caliper u'hen it is in measuring 
position, since removing U from the body of the subject will alter the 
position of the sliding arm. This measurement can hardly be taken with 
an accuracy finer than I cm. 

Chest Breadth (Upper segment of anthTO|xmieter as sliding caliperV 
Pull out the measuring arms to their full extension in the sleeves. Most 
tubular anthropometers have a Rattened seg¬ 
ment on one side. Place this flattened surface of 
the anthropometer acroiss the subject's chest at 
nipple letel (in males). Since the sternum and 
chest slope dowm and forward, the extended 
measuring arms of the anthropometer will now 
project diagonally doivnward and backward be^ 
low the subject's arni'pits. The arms of the sub¬ 
ject are hanging, but held slightly away from the 
sides of the chest, .-^pply die left measuring arm 
(the one in the fixed sleeve) to the right wall oi 
the chest, but sviihout exerting more tfian enough pressure to make a 
light contact. With the right hand, now push In the sliding sleeve until 
mere contact is made wiih the left wall of the c hest. .-Vs the subject inhales 
and exhales, move the sliding sleeve in and out and take a mean fietween 
expiration and inspiration. Let she subject breathe naturally; do not 
encourage tiim to luaximuin pulling out of the chest and extreme defla¬ 
tion. The measurement is difficult and relatively inaccurate. One can 
hardly hope to attain an accuracy better than I cm. 

Chest DefHh (Upper segment of anthropometer as sliding caliper). 
This measurement is even more difficult and less accurate than the pre¬ 
ceding. With the left hand hold the inner edge of the 
fully extended top measuring arm (the one in the 
fixed sleeve) across the chest of the subject at nipple 
level. The graduated tube of the anthropometer 
passes diagonally downward and backward below 
the left arm-pit of the subject, tvhose left arm hangs 
outside the tube. With the right h.^nd, push in the 
sliding sleeve against the back of the subject at the 
level of the lower tip of the scapula (shoulder-blade). 
Compress the tissues until the inside edge of the 
measuring arm is in contact w-ith the skin overlying the spine in the mid¬ 
dle line. Take the reading with the anthropometer in position, riiis chest 
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depili can be inea.ttirtd miicli more easily wkli a large spreading ckest- 
or pelvic-caliper with ctirving arms, if such an instrument is available. Its 
limit of accuracy with the sliding caliper is not much less than 1.5 cm. 

In many mature females, ilic breasts iiiterrcic with the taking of these 
nieasuiemcius. The present writer docs not attempt to take tlie cheat 
diameters of female subjects. 

MEASUREMENTS TAKEN WITJI TtlE SUBJECT SJTTING 

Sittifig (The two lower segments of the anibrojxjineter). This 

is the heiglu of tltc head, neck, and trunk of the subject in an erect sit- 
[HJsilion. Subtracted from stature^ it gives the beat approximation 
to total length of the lower extremities. The subject must sit ujH>n a Mat, 
hard surhice with the thighs horizontal and the legs vertical. 1 prefer to 
take this meastiremcin with the subject sitting on a table, w’ell back, so 
that the table edge practically touches the backs of the dangling legs. 
Sime ilie teel are imsiip|xjrted, the subject is thereby prevented from 
artificially increasing his sluing heiglu by contracting ilie buiiork 
muscles. II a table is unavailable, a box must be used. In this case it is 
desirable to have a number of hoards that can be placed upon the box to 
■idjust the height of the latter to the jHJsition in whieh the thighs are 
horizontal and the legs vertical in tlie sitting position. If the ptJsUion ol 
the lower liml>s vaiieS““if the seat is too low so tfiat itie knee's are elevated 
and the thighs partially hexed, or if the legs are stretched out—the tilt 
ol the pelvis and tlie Itinibar curve are altered, so tliat they are quite 
difleitni Irom the iM^sitions obtaining in the erect standing individual. 
What is required is the nearest possible sitting equivalent to the position 
ol the pelvis and the degree ol lumbar curvature and the consetpiem 
total trunk length ol the person standing up, Cousecpicntly. when the 
subject is seated with thighs horizontal and legs dangling or. if resting 
on the ground, vertical, fed ol the small of his back to ascertain that the 
bimbar curve is not flattened, but concave from bellind. If the subject 
has slumped, so that the lumbar curve is flattened, push in Ids lumbar 
region or even give him a smart rap with the side of the hand to make 
him straighten up and Hex lus lumbar spine. This is most Important. 
The aiiihropometer is then placed upon sitting surface, just behind ibe 
snhjm, and the sliding sleeve with its extended measuring arm is lowered 
until the observer Eeds the usual light contact of the lower edge of tJie 
measuring arm with the vertex of the subject s head. Tlie head is erect, 
with the gaze hxed ufjon the horizon, as in the nieasuremeni of stature. 
This inifjoi taut measurement can be taken accurately (to less than I ciin). 
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if all of the directions are carefully followed. Oilienrise^ extremely 
variable and unreliable resoUs may be obtained. 

Hemi Circumference (Metric spring tape). The operator stands in 
front of the scatc-d subjects or to the left. Hold the ;eio p.>int of the 
spring taj>e on the right tem]X)ral crest of the subject just alx>ve the 
lateral end of the brow-iidgCf or just above and inside of the external 
angular prot ess of the frontal bone. With the tiglu hand pass the tape 
around the most projecting part of the occiput, hiick along the left 
side of the head, over the corresponding point on the left temporal, and 
across the frontal bone, until it overlaps the jjero print, Ptdl tfie ta(je 
tight if the head hair is thick, so as to get ,is close as possible to the scalp. 
Repeat the measurement three times, using slightly different levels 
of the tape ern the back of the head in order to be sure that you have 
lound the level of maximum drcuniferencc. Since tliis measurement 
ordinarily exceeds .*>00 mm. in ad tilt male Whites* you need not worry 
unduly about the discrepancies of your three trials, if they do not anumni 
lo more than 3 rum. 

Head I.cngfh (Spreading caliper). Operator at left of suhject. ftold 
the rounded tips of tlte caliper arms between the thumbs and index lin¬ 
gers (or second fingers). Place the left 
hand tip lightly on the most forward emi¬ 
nence of the glabella, holding it there 
without exerting pressure, Xow. with the 
riglit hand, pass the ripof iheorhcr arm of 
tlie caliper lightly over the occiput of the 
subject in the middle line, exerting no 
pressure and watching the caliper reading. 

Record the maximum glabello'rX'Cipital 
length in the median or middle tine. 

Make several trials on the occiput, hold' 
ing the left hand tip steady on glabella 
througliont, Sotne observers prefer to ivork from the left side, holding 
the caliper horimntalEy tvith its hinge tmvard themselves, fn this way the 
scale is read most easily* However, there is some advantage in holding 
the caliper vertically so that its hinge is above the subject's head and the 
horiinontal scale falls in the sagittal or median front-to-back line of the 
head. skewed or diagonal measurement is less likely lo result froni 
this Eechnique, because the hori/ontal st^ale of the caliper helps align 
the points in the median sagittal plane. I low'ever* in the upright petition, 
the scale of the caliper must be read upside down, both techniques should 
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yield the same result. There sli{>uld be no more than 1 mm. of deviation 
in readings of head length. 

Head Breadth, The operator stands behind the seated subject. Mold¬ 
ing the tips of the caliper arms beti^^een his thumbs and forefiiigers, he 
applies them lightly to the sides of the subject's head* just above the ears* 
and moves them forward and backw'ard and up and down in elliptical 
patterns, making sure that both caliper points are kept in the same 
horizontal and transverse plane, exactly at right angles to the plane of 
measurement of head length* While the observer ts finding the maxim urn 
transverse breadths fie is watching the caliper-scale and records tfie 
maximum when it is atmined. The caliper can be held horizontally 
ivith the hinge lovvard ihe observer, or vertically with the hinge above 
the head of ifie subject. Especial care must lie taken to find the greatest 
transverse breadth, which is usually slightly above the ears and nearly 
above the middle of the top of the ear rim (ilic helix). Further precau¬ 
tion must be taken against exerting pressure on the caliper tips {this is a 
contact measurement). Any anihropometi ist ought to be able to make 
this measurement with an error not exceeding f inm. 

Head Height (Upper section of anthropometer)* 'Phis measurement 
is the vertical height of the head aljove tragion, Tragion is a notch at tlie 

juncture of the anierior* inferior root 
of the helix (the rolled outer rim of the 
ear) with the tragus (a flap of cartilage 
that overhangs the ear-hole). This 
tragion piJint corresponds very closely 
to porion* the point on the lower bor¬ 
der of the upper rim of the tympanic 
bone from which auricular height of 
the skull IS measured. The sufiject sits 
wuth the eyes directed toward the hori¬ 
zon, and, for the measurement of head 
height on the left side, with the head 
turned well to the right* This turning 
of the head prevents the shoulder from 
interfering with the vertical position of the tubular upper section of the 
anthropometer. Pull out the upper measuring arm to i ts fullest extension; 
retract the lovver measuring arm so that it projects about 3 inches from the 
sliding sleeve with its measuring |n>int on ilic upper ctlge of the arm. Now 
place the upper arm across the head of the subject above tragion in the 
transverse plane and allow it to rest there lightly while most of the weight 
of the instrument is supported by the grip of the left hand on the tower 
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part of tlie^ vertically held tubular shaft of the anthropometcr. With the 
right hand, raise or lower the sliding sleeve that carries the lower meas¬ 
uring arm until the measuring point of the arm just touches tragion. Notv 
make certain that the shaft of the anthropometer is absolutely verticaU 
Gel yotir recorder or any bystander to help you check its position. [£ the 
upper measuring arm that rests across the head of the subject is not 
horizontal, and the tubular shaft of the anthropometer is not vertical, 
the measurement will be hopelessly inaccurate. After you have measured 
Uie height from the left car hole, repeat the procedure on the right side 
and record as head height the mean of the readings of the two sifles. 
i\[easuring both sides and taking the average is recommended because 
the two eaT’holes are often at different levels with reference to the pt>int 
in the sagittal plane on top of the head from which height is 
measured. This hcachheighi measurentem is difficult and must he prac¬ 
tised assiduously. A skilled person can reduce his error, or the variation 
in repeated readings of this nieasureiiiient, to 3 mm. or cr en less. 

The present writer has had ample experience with other Lechnitpies of 
measuring head height, including the utilization of a head'Spanner, Vnit 
recommends the method tlescribed above as the easiest and most accurate 
wdien employed by a practised operator. 

AJhiifrtum Frontal (Spreading caliper). Minimum frontal diameter is 
the least breadth of the forehead, taken where the lempjral crests are 
closest together, just above and inside of the external angular processes 
of the frontal bone. The observer stands in front of the seated subject, 
holding the tips of tlie arms of the caliper lieiween his thumbs and 
second fingers, thus leaving the forefingers free for palpating the sub¬ 
cutaneous bony leniporal crests. When the points on the crests have 
been found by the forefinger ii|is. advance the tips of the caliper and 
record the reading, using moderate to light pressure. Tfiis measurement 
seems easy, but great care must be taken not to allow the tips of the 
calipers to slip down below the tem|ioral crests on to the temporal mtis^ 
cles. The conveniem hollow in the temples at this point is likely to be 
utilized for reception of the caliper tips by the unpractised or hurried 
observer. The rt'SuU is a minimum frontal diameter that includes the 
anterior thickness of l>oth temporal muscled and may exceed the correct 
dimension by 10 mm, or more. This measurement ought to have an 
accuracy of I mm. 

Bizygomatic (Spreading caliper). The bizygomatic diameter, which is 
maximum face breadtli, is taken on the zygomatic arches tvhere these 
project most laterally. Holding the tips of the cali|>er arms between the 
thiimbs and index or second fingertips, run the caliper points forward 
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and kick ward over the zygoma tit arches, without exerting pressure, 
and making sure that the caliper tips are kepi in the same transverse 
plane, so as to avoid a diagonal measurement. The hinge of the caliper 
is toward the observer so that he can look down and read the stale. 
Record the maximttm. This is an easy measurement. Its average error 
ought to he less than I mm. 

Bi^onmt Difim^ter (Spreacling caliper), Bigonial diameter is the out¬ 
side breadth of the loivcr jaw at its hinder angles, Gonion is the most 
laterally projecting ]ioiiu on the outside of the 
angle of the jaw. liold the caliper tips between 
thumbs and second fingertips and use the index 
lingers for palpation. Allow the liinge of the caliper 
to hang down to a nearly verlical position. The 
gonia are ninth loiver and deeper tlian you would 
expect them to be from observation, fn persons 
with muscular jaws, the rounded angle of the man- 
diiile is often somewhat everted and seveial nod¬ 
ules or bumps can be felt on its outer and loiver 
surface. Find the points for maximum breadth in tJie transverse plane, 
and take the reading ivith the caliper in place, exerting firm pressure on 
accouni of the thickness of the overlying soft tissues. Error should not ex¬ 
ceed 2 mm. 

Total face Height (Sliding caliper). The upper landmark Iruiii which 
this measurement ant! tfie two following are taken is nastoii. It is the 
middle puim on die naso frontal suture—the juncture of die longi¬ 
tudinal nasal suture with the ttansverse naso frontal suture. Locating this 
jxjint on the living is coiisidered to lie dillittilt by all am 1 1 topologists, 
and, in some cases, almost impossible. It is usually slightly above the 
deepest depression oi the rooi of the nose; it is ivetl above the level ol 
the inner corners ol the eyes: it is nearly and often exactly at the level 
id the tangent to the summits oi the arches made by tlie superior p.djje 
bral furrows or sulci—the wrinkle on the upper eyelid above tlie free 
edg; that carries the eyeiaslies and almost parallel with that edge, visible 
wh'.u the eyes are wide open (^Vshley-Montagu). Xasion is usually at 
ak/ut the level oi the loivest inner eyebrow hairs (Connolly). 

In otdLU to find nasion by palpation, place your right tluuribnail al¬ 
most flat u|>ori the bridge of the subject's mjse and move it upward until 
the edge of the thumb nail feels beneath the skin the transverse gr<xwe 
that marks the fronto-nasal suture. When you are sure ihat you have 
found the right point, indent the skin with the edge of the tfiumhiiail and 
mark the middle of the indentation wdlh a skin pencil or era von before 
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ilie indentation disappears. Be careful not to push up or ripple ilie skin 
in this prcxcss oF palpation. In most women and cinhiren and in niany 
males—especially Mongoloids and Negroids—there is virtually no emi¬ 
nence of glabella above the nasat root and the na-so-froirtal suture is not 
depressed and cannot be palpated. In such Cstses, use ilie superior palpe¬ 
bral leveb the inside louer eyebrow hair 
le\'el. and the inner corners of the eyes as 
guides^ reniembering that nasion is above 
the deepest depression of the nasal rcot— 
called by me t!ie subnasion dip. You 
ought not then to miss mision by more 
than L mm. or at most 2 mm. 

Tlie obscTiier stands or kneels in front 
of the seated subject and to the right. It is 
easier to get at the subject if the latter is 
standing, t>ui the advantage is offset by tire 
likelihood that the subject uni I move his 
hezid or sway, thus iinpiring the aectiracy of tlie measurement The ob¬ 
server holds the lop arm of the sliding caliper a! its juncture with die bar, 
using thumb and finger lip of the left hand ami resting the inner or 
ulnar edge of Ins palm against the forehead of the subject, so as to steady 
the instrument. I he blunt lips of the caliper arms are usedt nut the 
sharp potitts. Tfie tip of the upper arm is held in position barely touch' 
ing the point on the subject’s skin that has !>een marked as the nasion. 
VVhli the liglii hand, the observer adjusts the lower sliding nirm of the 
caliper so that it makes a firm contact with the middle point on the under 
jaw of the subject just below thechin. Makesure lliai the subject's mouth 
is closed and that his teeth are in wxtusLon. [f he wears dental plates or 
has lost ills tcetli so tliat there is no molar octhisiom omit the measure- 
meuL Do not thrust the lower arm of the caliper too far back under 
the chin: otherwise you wdll not gel the vertical distance from the nasion 
tip to the ineiiton or gnathion (the point on the huver surface of the 
mandible just mentioned), but the length of the leg of a right triangle of 
whicfi ycju retpiirc the hyjx>ieniise length. .Aca uracyv 2 mm. 

ilfijjt'jr Face Height (Sliding ealiper). ‘raken immediately after the 
preceding witli the uppec arm of the calipcn- still held upon nasion. d‘he 
lower landmark of this measurement is the lowest jirojectioii of tlie gums 
of the subject between rlie upper middle incisor teeth. In order to get 
the lip of the loiver ealiper arm into this |>osiiion, it is necessary to raise 
the upper lip of tfie subject. The easiest ivay of doing this is to push up 
the upper lip wdth the Hat edge of the lower measuring arm of the 
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caliper^ However, if you employ this method, you must have 3 scerilizing^ 
solution of some son, into which to dip the caliper points after use upon 
each subject. If you ask the subject to grimace, baring the teeth, the point 



on the gum desired will be exposed, but the 
contraction of the facial muscles will probably 
displace the point on the skin marked as the 
site of nasion. It is usually possible for the op¬ 
erator to pusli up the upper lip of the subject 
with the tip of the second finger of his right 
hand, while tlie sliding lower arm of the cab 
iper is manipulated between the thumb and 
forefinger. This is the nieiliod used by the 
present wTittr. In this way, the lower caliper 
point and aim dues not come into contact with the lip or the gum of the 
subject, but is merely held at the desired level, and no cleansing of the 
instrument is necessary. The upper face height is an awkward measure¬ 


ment, and is likely to have an error of 2 mm. to 3 mm. Do not take it on 
subjects with dental plates or missing upper central incisors. 

Xoje Height (Sliding caliper). A very simple measurement, taken 
immediately after upper face height and w ith the up|>er tip of the sliding 
caliper still held at nasion. The lower lanrlmark is the juncture oi the 
nasal septum with the upper lip. Usually. the measurement can he taken 
with the caliper arms more or less perpendicular to transverse plane 
of the face, as in the two preceding measurements. Sometimes the sub¬ 
ject has a long and depressed nasal lip, so that ihe jtmeiure of the lip and 
the septum has to be measured from the side. In 
this case, the caliper bar is held on the right or left 
side of tire face, with Its flat surface toward the 
face, instead of in the middle line of the nasal 
bridge with its edge directed loivard the subject's 
face. 

Nose Ihcadih (Sliding caliper). Tiie maximum 
breadth of the nose between the alae (wings). 

This measurement must be taken without the 
slightest compression of the alae. In order to 
steady the instrumem, the tips of the third and fourth fingers of the left 
hand may rest against the right side of the subject's face. Error sliould be 
less than i mm. 

Ear Length (Sliding caliper). Measure the left ear only. Hold the 
caliper against the side of the subject's head with the measuring edge of 
the fixed arm tangent to the uppermost pan of the rim of the ear (the 
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helix), the inside edge of the fiat, graduated 
bar of the caEiper tangent to the anterior im¬ 
plantation of the ear^ Now raise the lower slid¬ 
ing bar of the caliper until ii just touches the 
loi^'^erniost point of the car lobe or the juncture 
of ear lobe with cheek if the lobe is soldered. Be 
extremely careful not to compress the ear* 

Ear Hteadth (Sliding caliper). The measure¬ 
ment is taken at right angles to the preceding 
measuremeUL In this case the inner edge of the 
upper, fixed measuring arm is held against the 

anterior Implantation of the ear and the hori¬ 
zontal bar of the caliper is aboee the ear. The 
plane of the measurement depends upon the 
ear—whether it is almost flat against the side of 
the head or projects oittward to a varying ex¬ 
tent. [n any event, get the distance from the 
anterior implantation to the most backward 
projection of tlie ear rim (the helix)* This is the 
maximum breadth of the ear. Again, be most 
careful not to compress the ear. 

Statistics 

For the analysis of data on groups of people or on series of hones and 
skulls* statistical methods must he used* Statistics are merely mathe¬ 
matical devices for the elucidation of quantitative data or qualitative 
data til at can be classified and counted. The statistical procedures that 
the anthropometrist must employ arc fev^' and comparatively simple. 
Firstly, when he lias assembled a series of measurements of a dimension, 
for example, stature, he must arrange his observations by classes wdth 
etpial values in each class* beginning with the lowest stature unit or 
class and recording the number of statute observ^ations that fall within 
it, then proceeding to the next, and so on. When the process of classifica¬ 
tion and enumeration (seriation) is finished, the student will know the 
range of his series, how many individuals fall in each stature class, and 
whether tfte series clttmps up in the middle or is irregttlarly distributed. 
He then calculates the arithmcikal mean, the standard deviation, the 
coefficieriL of variation* and the standard or probable error of die mean 
and pcrha|js of these other constants* The standard and probable errors 
alloTiV tlie student to gauge the extent to whicJi his means and other con- 
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stant^ are Hkdy to be uni'eliablc as a result ol ihc lirnited size of the 
sample be has studied. The use of these standard or probable errors also 
permits a judgment as to the signilicanee of differences het\^'cen means 
of cHfFerem samples. The piuduct moment coeHiciciit of correlation has 
a limited utility in the treatment of anthrojxdogita] data and the student 
should team Uow to calculate it and u'hat it means. This device has been 
abused, overtvorked. and nnsmterpreted in an outrageous fasliion. 

In the statistics of attdbutes—qualitative categories that do not lend 
themselves readily to ni ea sure men t—the percentage frequency is still 
tlie most useful as well as the simplest ineihod of treatment. It is neces¬ 
sary to learn the calculation and use of the probable and standard errors 
of perccniageii, fkyond that, the method of cakulaiing the coefficient of 
mean square coiuingencyt and, more particularly, the use of what is 
called chi-square^ are invaluable in appraising the signiEicauce of the as¬ 
sociation of allrihutes. 

All of these metitods can be learned quickly and easily by the student 
wlio knows arithmetic and algebra, ,\fany excellent statistical text-books 
are available, ^ine of those found most useful by the present w riter are 
listed in the h>otnoie,” 

A SIMPI.H METHOD t)P SOXtATOTVFING 

A simple and objective metliod of somatotyping according to the sys¬ 
tem developed by Sheldon is a prime desideratum of constitutional am 
thrupoipgy. An nibbreviated sk heme of soma tot ype rating is given here, 
preceded by Sheldon’s latest instriiciicm slieet relative to lEie posing of 
subjects for tlie essential phoiograpfis. 

Soinatotyping is an average rating of the developnient of each of the 
three structural compotlents—endomorphy, mesomorphy, and ecto- 
morphy—lased upon the mean scores of five principal regions of the 
body, d’lie scfrenie set forth below involves rating of the structural com¬ 
ponents in three or five features of each of the hve body regions_head 

and neck, thor.itit trunk, shoulders and arms, abdominal trunk, legs 
and feet. I lie iiide[iendcnt ratings of each region are averaged to give 
tEie regional soinatoiype, and iJie five regions averaged to give the total 

C:> L'dny Yule am:! \t, G. KeniJaLI, an Introduction to the theory of Stotistiej (itih; «! ■ 

I tmiUm t: tiriffin & Gouipany, Led., ]937j. ( the ihuje cnniprchcnjjve and the ni«i 
u-vtul lo lilt phy5J4:a] anlhrttpnlo^ui.) 

C. VV. Sitcdcttir, Siniistical Methods fSrd. «(.■ Am«. Inwa; Gi^Ucgiacc Press, Inc idtO). 
(EspetjaHy iLwfui in in sjiupic ami np io ria<c [rcjiimmi of Elie itaiisEtei ot aiirihuEca.) 

H, Art in and R R GaUoi!, Outline of Statist knl Met hods (\cw Vort: Barnes and 
Noble. I nr., tTliC handiest ready-reference briok). 

t„ L. ThursEonc, The Fundamentnts Of Slotiitits {\eh‘ York: The Maoilillan tkinnuny, 
19Za, (A clear and ajmple expoaiiior ef the elcmcnEary siaristfcs of variables.) 
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somatotype. The firjit develop in enl ot tluii ptjjiit-by-p>int rating system 
resulted from the work of Adelaide Bullen, of the Harvard Fatigue 
Laboratory, upon leinale suljjetts^ for whom no soinatotyping standards 
had been established. Subsequent developments of the abbreviated rat¬ 
ing system for male subjccLs were inatlc by t!ie author and by Dr, Carl C. 
Seltzer aud were revised and brought into dose eo-ordination wdth previ¬ 
ous w^ays of soinatGtyping by Dr. YVilliam IL Sheldon, himself. This 
method is now being taught by the author to liis dasses in eonsiiiutlonal 
antlrrojjoiogy. The system of pin-point caliper measurements upon 
negatives and the use of indices derived therefrom is excessively time- 
consuming and* in any event, refers the observer back to his original 
all-over morphological rating. 

In this new' abbreviated rating system the student is advised not to 
make a preliminary* all-over judgment of the total somatotype of the 
subject, whose photograph he is studying* If he does, this is likely to 
influence and prejudice his rating of individual features. It is fietter 
to start right out on the first |x3int in the hrsi area and try to rate each 
point independently, letting the chips fall where they may. 

The extreme devcloptnems of the point or subregion to he rated are 
listed unilcT the headings of each of the three structural components. 
The student reads across the paper and then examines the three phciio- 
graplts, in order lo determine which is the first dominant of the struc¬ 
tural components. He then makes up his mind w'hidi component is 
second in order of dominance. Xext he decides how far up on the scale 
of 1 to 7 the primary dominant should he rated for the j>oint or sub- 
region* then the value of the secondary'dominant, and rmally the rating oI 
the third componeni. If he cannot decide between the dominance of two 
structural components, he gives them equal rating—usually 4—1 if the 
third structural coiiqitmeiu is obviously weaker, and tardy, if ever* more 
than 5-5* (,According to Sheldon's system, the highest sum of the ratings 
of the 3 components is 12, and the least rating of any component is 1. 
Thereffjre a 5-5—1 might occur, but liardly a fj-b-L However, on the 
individual jx>int system, the present writer could easily imagine a rating 
of f>-f>-l on a tpiitf exiraordinary development of some isolated charac¬ 
ter, lull not, of course, for the whole subject, or even for a whole region 
of the body.) 

In points where there is an overwhelming dominance of a single com¬ 
ponent, it is often dillicult to assign values to the sulxirdinate components 
since ilieir development is masked. Then it is necessary to make an ap¬ 
praisal of these sulxmlinatc values by reference to their general develop¬ 
ment in some other region of tlie body in which the subordinate siruc- 


76e 


APPENDIX 


tural component is more easily observed. For example, if we have a 
highly ci^idomoTphic abdomen—say a 6 or a 7, we have to judge the 
value of the supporting mesomorphy in that region partly from the 
bony and muscular developntetit of adjacent regions, because we cannot 
actually see fl?iy muscular relief in the belly itself. 

Remember that the least value of any structural component, even on 
any individual point, is 1, The least sum of the three component values, 
even on an individual point or subregion, is nearly always 9 in an adult 
subject. Hence, if you can rate the dominant component no higher than 
4, and the secondary component only 3, the third component ought to 
be given a rating of 2, even when it is obviously the least in develop¬ 
ment. You may be inclined to regard this procedure as a mystic game 
of numbers, but it really is not. It is nxercly a conformity to a system of 
classification that is sometvhat arbitrary in its limiLs, as all taxonomic 
schemes are. If it appears that there really are 8s in mesomorphy, or 
in any siructural comjjonent, they will eventually turn up and demand 
an extension of the scale. So far they have not. 

This very new and abbreviated somatotyping has proved very satis¬ 
factory so far, u'hen used upon males of college age and older. It has 
not been applied extensively to immature individuals of either sex or 
to fentalcs of adult years, "The adaptation of this rating scale to these 
categories of subjects raises questions that cannot be discussed here. 

Eventually (and soon, it is to be hoped) there will be published albums 
of photographs wdth the exact point-by-point, regional, and total soma to- 
typing ratings, to show the range of variation within single somatotypes 
and in all of the commoner types. At present, the beginner really needs 
the instniciion of an ex^>erienced somatotyper. If you want to start by 
yourself, use the photographs in She!don's works as models ami bear in 
mind the following pitfalls: 

(1) The amount of endomorphy in slender individuals is likely to be 
underestimated. Endomorphy is often a smooth blanketing of fatty tissue 
in immature individuals and in some mature subjects. It is not always 
great masses of localiitcd fat. 

(2) High mesomorphy often, and perhaps usually in mature indi¬ 
viduals, is likely to have a considerable endomorphic overlay. Look at 
the si/e and nigged ness of the joints and of the hands and feet in sub¬ 
jects whose component dominance tHjthers you. 

(3) Ectomorphy can perhaps be detected better from wrists, ankles, 
hands, feet, and neck than from general body build. Ectomorphic dys¬ 
plasias in dominant endomorphs or dominant mesomorphs are likely to 
crop out in these places. 
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(4) In the opinion of the present writer the features of the face and 
head are likely to be unsafe guides in sornatotype racing. They arc de¬ 
termined in considerable pan by racial and other hereditary factors that 
are not closely correlated with body build. The neck is much niore 
dependable for the somatotyper. 


DIRECTIONS FOR POSING SUBJECT IN SOMATOTATE 
PHOTOGRAPHY 
(IP. /L 

1. Feet against back of outline on pedestal. 

2. Stand erect but naturally, shoutd^s tioi raised. 

Fronlul Picturr: 

]. Anns straight, fully extended {elbows locked). Fingers together, wrist 
bent so that fingers point down in plane w'iih external malleolus. 

2. Hands five inches out from thighs.^* 

3. Face looking directly at camera. 

4. Shoulders down. 

Profile picture: 

1. Arms straight and locked, fingers as above. Arm in center of body outline 
so that no protrusion of elbow behind or hand in front—i.e., preserve 
back and Ironl body outline. 

2. Knees must be perfectly in line; relaxed. 

3. Chest must be in natural position {not inflated). 

4. Face in perfect profde. 

Dorsal Picture: 

1. As Iroiu, but arms carried a little farther forward to prevent shadow on 
flanks. 

2. No turning of head. 


ABBREVIATED SOMATOTVPE R.ATING 
(TJie sign me^ins ''approximately equals.") 

1. HEAD AMD NECK 


£ndo 

L Little bony relief; 
(pneumatic fullness) 
basket-ball head and face 


2. Chinncck angle blunted 


Meso 

Muscular, rugged, bony 
face; square or oblong 
tendency in head and 
face. 

Sharp chln^neck angle; 
heavy, square chin 


Ecto 

Thin, fragile-boned face 
{often environmentally 
maifanned)] oval or 
hatchet face (but highly 
variable) 

Pointed, Or weak, light 
chin; sharp chin-neck 
angle 


In flubjecu with Inroad, fat chats and narrow hip. increase distance so that upper arms 
will clear sides of cheii. — £. A. K 
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Endo 

S. Pudgy (caiurw; oficn 
short, pointed nose with 
conical tip; thick, loose 
lips; tendency toward 
"suckling" lips 

4. Smooth, cylindrical neck 
(not necessarily short); 
AP (antcro-posterior) =s 
T (transverse) 

5. Soft-padded clavicles 


1. Back: smooth, no muscle 
relief 

2. Back: markedly bro.id; 
faint and sometimes 
reversed taper (even 
absent) 

3. Side; deep, pufiy chest; 
lower depth exceeds 
upper; elastic (high 
expansibility, big lift) 

4. Sicle; abdomen predomi¬ 
nant over thorax: both 
deep and wide 


5. Front: high, wide, faint 
rib angle: relatively 
short chest cage 

111 

1. Shoulders square, high 
fat-blanketed 

2- Proximal hamming; 
thicknc-vs proximal ex¬ 
ceeds distal segment; 
little muscle relief: 
smooth, tapering fore¬ 
arm; small rounded 
waists; AP T 

3. Tendency tosvard short- 
fingered, pudgy, small- 
boned hands (marked 
dysplasias frequent) 
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Meso 

Hea\ 7 , broad nose of 
variable length; firm, 
large mouth 

Heavily muscled, "bull” 
neck; pyramiding of 
trapezius; AP less 
than T 

Heavy, strong clavicles 


II. THORACIC TRUNK 

Back: rugged, high 
muscular relief 

Back: markedly broad; 
sharp taper (disappears 
in 6's and over) 

Deep muscular chest: 
lower depth upjHrr 

Thorax predominant 
over inusclc-controUcd 
abdomen 


Hras'y, well-muscled ribs; 
moderate rib angle; chest 
long relative to abdomen 

ARMS, SHOULDERS, HANDS 

Shoulders prominent, 
broad, muscular, often 
sloping 

Rugged deltoid, triceps, 
biceps; massive, muscular 
forearm nearly as thick 
as upper arm; heavy, 
square Ixmy, muscular 
wrists: superficial veins 
marked 

Massive, heavily muscled, 
square, bony hands 


Ecto 

Delicate features, espe¬ 
cially nose and mouth 


rhin, long neck; often 
inclined forward: 

AP = T 

Delicate, sharp clavicles; 
(sternal ends often 
dropped); marked 
clavicular hollows. 


Sharp bony relief; little 
muscular relief; scapulae 
often winged 
Narrow back; slight to 
medium but highly vari¬ 
able taper 

Flat, shallow, non- 
muscular chest 


Thorax either predomi¬ 
nant over small, com¬ 
pressed abdomen or 
subordinated to small 
convexity (indicative of 
mesopenia) 

Skinny ribs; sharp rib 
angle: total trunk short, 
but thorax relatively 
medium or long 


Shoulders, narrow, bony, 
thin: height variable: 
often rounded 
Stringy, thready muscles; 
low relief; long, weak, 
bony forearm; thin, 
fragile, bony wrists 


Thin, narrow hands; 
slender digits 
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Endo 

], Full, large,, inflated 
abdctn trn: AP -^T; nfien 
transverse Folds in d's, 
7 - 5 , and middle-aged 

2- Broad, high, indistinct 
waiift; (sometimes anu 
and posL transverse folds 
in 6's, 7's) 

3. Broad pelvis with fat 
pads and greatest 
breatith above crests 
{wdjcxi ivell nourished) 

■1. High. flat, lumbar curve 

5. In dated, l:>rge 

buttocks; angle with 
gluteal fold part oh- 
litfrrated in lateral view 


1, Soft, pneumatic fullness; 
proximal predominance 
and ham tiling of thiglis 

2- Approximation of thighs 
when heels together 
(knock-knccs in meSO- 
penia); prcth^niinanceol 
outer calf cime (weak’ 
ness of inner); small, 
muTided ankles 
3, Small-boned, pudg)'feet; 
toes usually short but 
frequent d^iTtplasias 


tv. abdominal trunk 

Compaei. welhtnuscled 
abdoment frequent rectus 
relieL AP less than T 


Sharp, low, welt-nrusclcd 
waist of variable breadth 


Heav 7 . bony pelvis; 
muscle markings over 
Poupart's ligament 

Sharp, hiw lumbar curv^e 
Muscular, laterally 
dimpled buttocks (due to 
endtipenia); sliarp angle 
with gluteal fold 

V* LEC.'S AND t'EET 

Thick, ruggedly muscled, 
heavy-boned legs; solid, 
even devclopmeiu of 
segments 

Prominent muscular relief 
of massive tiiighs. con¬ 
spicuous inner calf curve; 
gastruKnemius calf 
shadow; ankles massive, 
bony 

Large, heavy, bony feet; 
toe length variable 


Ecto 

L’nder-developed, non- 
muscular, .<unall abdomen; 
frequently with slumped 
convexity or otherwise 
variable 

Small, fragile, non- 
muscular waist 

Narrows sharp-boned pel- 
vis: coitspicMOui anterior 
iliac spines 

High, deep lumbar curve 
Elat, ibiUt uon-muscular 
buttocks (micropygy due 
to mesopenia) 


Thin, nonmuicular, bony 
legs, with delicate, 
elongated distal segments 

Weak muscling ot thighs: 
marketl inicripiicc; rela¬ 
tively liiilc muscling or 
cun'aiure of calves: 
fragile, sharpImned. thin 
ankles 

Long. thin, delicate feet; 
{dysplasias frequeni) 
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Abbevillian. See Chelt?an 
Aceidbulum, 114 

Actieulean, tools, 320; fn .'Africa, 331, 337. 

Se£ eUo rieiiTtocene culture sequenoH 
Adolescence, scJi dilfcrencci, 243; pcU'ic 
shape and site in ^itls, 243-13; thotav and 
breast foniis, 243; relative hip-shoulder 
breadth, 24f>; groifx'th of bodv hair, and 
head and face differencej, 21G'il7; distribu¬ 
tion of fat and mirsclc, 247; bndy build 
and statute in college students, 24S; 
col]ei;c girls of ^'s and today coiupired, 
249; voice changes. 249; menstruation and 
ovulation. 249-34: relent ton of infantile 
characters in eiiriiichs. 233-3-1 
d/rirantfjFit>pcu irjurareniu, site, date, te- 
maitu, description, 347'49 
Ageing and death, physical changes, seat life, 
skin and skin cnlor changes, 23S; skeleton 
and skull changes, teeth and vertebrae, 
2b7-G9; pulse and lespiraiion, 269; staitire, 
tveight, and Strength, 263-69; sight, hear¬ 
ing, and digestion, 269; post-mortem of 
centenarians, 269-70; heart, heart beat, 
and atrophy of brain, 270; sight, hearing, 
and mantiai motility, 271; age determina¬ 
tion in skelelnns, 272; life span in sub¬ 
human primaicsj 273; causes of death at 
dliferent ages, 273^76; age changes in face 
form, 507 

Ainu (su brace), sorting criteria and other 
eltaractcrs, 577; distribution, 577; de^ 
scription, 595 

Aitape skull, site, rensains, description, 337- 
38 

Alfalou people, 332-63, S(( also Oraniatt 
Allantois, in man, reptiles, birds, mammals, 
219 

Allele, 423, Set atio Geirwties 
Alpine (subrace), sorting criteria and other 
diaracters, 379; disttihution, 578-79; de¬ 
scription, 595; brachycephaly, 595; deriva¬ 
tion, 595-95 
Alveolar process. 154 

American Indian, racial characters, 520; 
nose form, 520; statute, 536, 559; metab¬ 
olism and pulx in Mayas, 542; color¬ 


blindness, 544; blood groups, 351; aduTt 
and infant mortal I ty, 567 

American Indian (composite race), racial 
dasslficatton, morphological types (brachy- 
cephals, dolichocephals), characters and 
distribution, 642-43; description and 
Mongoloid affinities. 613-47; historical 
reoonsiTUCtlon, 647. ^ce also Mongoloid 
race (primary) 

Amphibians, in vertcbrale evolution, 37-5R, 
63-€6; smelling apparatus, 179. See also 
Table 2, 61 

.AmphioMts, chaTacierlstics, 34-3.') 

Analogies and homalogies in classification. 
23 

Ancaion, fossil. See Fo^il ancestors 

Anemia, pemirious, 689. See also Body build 
and disease 

.Annelids, description. 54-57 

.Anthropoid apes, characierisiics, 23; 14ylo- 
haiidae (gibbon and slamang), 21-28; 
Simlidae (orang-utan, gorilla, chimpau' 
lee), 28-39; appearance of earliest an¬ 
cestors, 55; ancestral form of gihl»Ti, 33t 
early forms of man, 55; tool using and 
tooth reduction., HO; suture closure, 145; 
relative intelligence, 154-55; "language." 
J60'6I; mentaJ and physical equipment 
for speech, 162; jaus, J66-67; dentition^ 
171-74; lip, 177-78; nose, 180; ears and 
hearing, 187-38: human parallelisms in 
foetal gtoi^'th, 227-51; relative face growth 
in man and apes, 235.34; vermifonn ap¬ 
pendix;, 244: Dryopithecui as common 
ancestor r^itb man„ 279; blood groups, 
552, 555. See also Table 1, 40-41; and 
Table 2, 60 

Anthropoidea, ciontras.tcd with ktnuroids 
and taraioids, 17; suboiden. genera, and 
species, 19-44; ancestral form, 81; dental 
formula, 85; thoracic (dorsal) vertebrae, 
93 

Anthropology., cDiisiitutional, 175-76 

Antihelfx, L89. See also Ear 

Ape. See .Anthropoid apes 

"-Apes," South American. 20- See oho Ceis- 
idae 
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Atjueoun humnr. 475. Sre also Eye finicrurc 
Arlwrejl life, impniiimce lo prei^rimacci, 
67: mcxlcs ctJ 6S-6S: pr^sping 

kUililV, chan^n in tiraitl urj^ant^n’ 

tton, 71; olfacCnry- sctl'ft. 72^ ^mancipa- 
tinn of llic Jure limlw,” 7-1: mJiiclion of 
liners, 71; changes, 7^>-90: iheoriM 

on man'^ anminil aljaiidonincnl: of. 105- 

ino 

.Arhon-a] preprimale stage, 67: cvoloiton of 
climhinj;. 67: a|jecializaiii>ii of limtss. 67' 
69 

.Arcfl, 201, 523, flfio Touch pads and 
friction sliin. and Finger, |>Di1rrt, and sole 
prints 

Archaeo^uiC for .Azoic) fra, 5l. .?« nisa 
Table 2, 62 

.Arches and wliorls. percent age frerpienrsej 
in hniger prints of man pntf ch impa riz:ct:.. 
Table 6, 52d 
.Areola, 245 

.Armcnciid (coni|H»ire sjjbrace), sorting cri- 
leria and other characters, 573; disEribii^ 
lion, 5^: descrlpiion, 6(12: history, 662' 
663 

ArcnenoiiMrarnan Plateau (rriorpliological 
iv|)e), fharacten. GlS; dtsiribniion. 6(3; 
description, 611. Sctf nfJO fnrio-l>ravittian 
(composite ritce) 

Amienoids. now, .MS 
Arret tor pili uuiscie, 1ft3. See aho Hair 
Arthn'lii, fifK). .Sre rt/jut lAcxIy build and dis 
ease 

.Aryan languages, intjodnctiOTi of, 593 
Avsclar Man, description, 3fi5: sitf!,ttate. and 
remains, 3.95-l^»; cranial capacity, 3z46: 
Negroid characters, 3ii7 
A^^sett ia I ion areas, im|>ortance of, H9'50, 152 
.Atflcs, 19. -Afc aUi} Spider monkey 
AtbimO'Metliterninean type, 592 
.Auditory bulla, TH6. ,7fe ahfi Far 
.Aurignaciali imblitrifs, dislrihiition, 365: 
loub. art. and aiisciciaieil animal and bn- 
man remains, S6<i: in .Africa. 397, 396; 
Stcatopygla, in statoettes. 6IS. .yce aho 
Pleistocene cnltniif set|Liences,and Coinltc- 
Capelk, Crn .Atagnon 

Anstralia, genlogie history and correlalions 
with Hiitofxan glaciations, 353; Keilor 
skull, 354: Talgai skillt, 356: Cohiirta 
skull, 357 

Australians, ctunpared with VVadjak and 
Tasmanian, 352-,53; compartd wiib Keilor 
sknil and Cohuna specimen. 35.5-.57 
Australians (composiie raiei, characters,ti07: 
morpholngical types fMutrlan. Carpen- 
tarian, ^’asn^a^Toid)^, 607-GOft: descripilon, 
609 12 

Aiulralojd or A'eddoid (morpholoE^ical ly|Jc), 


characters and distrihulion, 613: dfscrip- 
tiim, 6M'15, Stf aho Indu-Llravidian 
(composite race) 

.4iiJtraiDpit/Efcus d/rfco'nus, age and rcnaains, 
281: as aneestral to orang and chimpan^ 
zee, 291-82; iTani.i] capacitv, 283; descrip' 
linn and conclusions, 281-9-1 
Ascial or carpal tritadins, -526. Sef aha Fin¬ 
ger, palm, and soic prints 
,Ayc-ayc (Chfirrmiyidac), 16. Ste aha Lcmu- 
roidca 

.Azygos iol)e, evohitionary significance, 224- 
25 

fialxioris, distrihution, 23: dcieripiion, 23; 
social organization and intclLigence, 211 
evolution. 25: Hamadryas babt»li, 25; 
grDuntbcbvelling specializations, 81, 107; 
menstrnation, 251-52; llamadryas famiLy 
life, 261-62: skin pigmentation. -I6t>- Sec 
oho Ckreopi t hecidae 

fiarlrary "apes,“ 23. Sec aho ‘CcrcOpitbeeidae 
Basal metabobsni, pulse, tem|>erature, racial 
differences, 5-11-12 

Basic pad svstems, 266- See aha Touch pads 
and friction skirt 

Beaker type, British Rron/e Age. sorting 
criteria and characters, and dEstcihnticin, 
5H6; dcseripLion, 606 

fithaiior and Imdy l>iiild, 692. Sfg afso Body 
huild and disease 
Biceps muscle. 226 
Bifzedai gait, 167, 130 

Birth, MiOiglit iOiii|hirisui]s in men, chimpan- 
rees. orangs. gorillas, and macatgiicii, 237- 
3H: in men. 256; nterinc and peUic 
changes, 2.56; in ebimpanrees, 255-57; 
rmrsing and menstruation, 258-59 
"Hlack A|jes" of Celebes, 23. See aha Ccrco- 
pithecidac 

Biastophore, 207- See aha Embryology 
Blastula. 207 . See aha EniljTynlogy 
Blood groups, serolrigy of man, apes, mon¬ 
keys, 11-1.5: shared by man, a|jes, mon' 
keys, 45-16, 552: and multiple alleles, 
428-29: gciieiks of, anil disErihuiionn 541- 
46; and morphological characters, 557; 
Rli factor and genetics, 550 
Body hiiild and disease, 686: gastric and 
ilnodena] niter, 687; gall hladder and 
pernicions anemia, 6H8: diatvtcs: mellitijs, 
699: acute rheumatic fever, arthritis, 699: 
inftiiittle panilysis, 691; ami menial dti- 
Dnler. atiil IwhaiiorT 692 
Bmly build ,'ind lctii|Mrrainrnt, 676. See aho 
Somatotyping 

Boily size and proporiiotu in primates, 100- 
iDf 

BtHly stalk. 209. ice aho Embryology 
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Doftapittuteui, 315, Ste oUo Eoanthr^pm 
Boskop aiul BojkjopoM^ site, daCCd n^m^ins, 
3W-96: cranial apacily, S9^S “Ne^gtilid" 
characbcri, couipamd witb Cap? 

Fla [5 k 399; adiniiiea with Buihman- 
Hocceniot, 632 

Brachial inde^, in man and oLliirr primai^s, 

12a 

Brachiation, in tpidfi: monkey, 92; eloni^' 
lion of hand in, 128 

Brachiator, analomical evidence for mans 
descent from. IS0-3& 
iSrachycephaly, •ISS. See alM Head fonu 
Brain, cnihryonic development. 71; parts, 
71, 147; cenchral oortcJt, 71, M9: conical 
function and TCprescnLidun of senses, 71; 
cvoluiiont 71, liJ; neopalllum, 71, 149; 
in man's descent, 132; si;te, and intelli¬ 
gence, 142; growth in man, H5; micro¬ 
cephaly, 14®: and jaw lednctlDn, 146-47; 
6«iires, 147-46; loI}es and ilie senses, 14S- 
49; regional devclopmeui and in lei licence. 
150; asfiOciaiiDn areas, 152; comiiarUcm of 
chimpanzee's and orang's with Pithe¬ 
canthropus, 160; development for Speech, 
162; form, and skull diaiiges, l6i-66; 
early development in toeial life, 213, 220; 
growth in human inlancy, 232: atrophy, 
in ageing, 270'7l: of Atistralopiihccijs, 
263; of Plesianthropus, 266; of Filhe- 
canthropuis t, 2^1-92; ot Xeanderihalensis, 
329. 332; of Rhodesian man, 342 
Brain-case, 142; muscles attached,, U4-46; 
suture closure, 145; in microcephaly, 146; 
growth in infancy, 2S2: sex diflcreiKes in 
man, 246 

Branchial arches, 213; diBerentiation into 
Inxly parts, 213-14, See flfjo ILmbryology 
Brcaihiiig, evolution of, 39-63; age ^an^ 
ill. 266 

BTonre Age, summary of developments. 696 
Brow-ridgei, in man and apes. 165: kJe dif¬ 
ferences In man, 247 
"Brllnn race," physical iype„ 682 
Bury St. EdoiLinds skull, site, remains, age, 
365 

Bushman, compared with Crimaldi skele¬ 
tons, J76; jaw affinities wilh Boskop, 394; 
compatLson with Cape Flats, 399; eye 
fold, 512; and Hottentot ear, 521: atituie, 
539; blood groups. 556 
Bushman, racial dassihcaiion, characters, 
and distribution, 626-29; affinity with 
Congo pygmies, and description, 630'3l; 
evolution, 631-32; hlood groups, 632- See 
ofiD Bushman^Hottcntoi 
Bush man-Hottentot (composite race], sort¬ 
ing criteria and characters, 626; secondaTy 
subraces (Bushman, Hot ten lot], charac¬ 


ters and distrlfauticin, 626-29: description, 
629; similaritJd (steatopygia) ih Upper 
Palaeolithic and Capsian, 631; evolution 
and hlood, groups. ®3h32; affinities with 
Boskopoid, 632 


Cainoroic era, per tods (Eocene. Oligocenct 
-Miocene. I'lioccne, Fleistocene), 33. 3ee 
ahti Table 2, 60 

Caml>rian pefiod. Set Balaeoioic era, 19; 
and Table 2. 62 

Cannibalism, in Sinanthropus, 304 
Cape Flats skull, description and compari¬ 
son with Bushman, Negroid, and Boskop. 
599. Ste alfO South African fossil men, 
and Table 5. 396 

Capstan periled, distribution in Africa, 331; 
human remains. 382. See a iso KLcisiCKenr 
culture secjncncci 

Capuchin (or Cebus) monkeys, 19; lumbar 
vertebrae, 94; ridge systems, 260; pig- 
meULiiion compared with man, 46S. 3ee 
aho C4^hil1ac 

Carlwnifcrous periotl- Sec Palaeozoic era, 
29; and Table 2, 61 
Carnivora, description, 3 
Caitncne, 459 
Ca.rpal hillock. 224 

Carpcnlarian (morphological type), char¬ 
acters and distribution, 606; description, 
610-12. See! alio Australians (composite 
race) 

Catarrhini, 16- See alio Old M'orld monkey's 
"'CaiKasoid" race, 3ee afro Racial classic 
hcatlon, primary w'hite, and White race 
(primary) 

Caitdal (coccygeal) vertebrae, in primates, 95 
Gcbidae, genera and species, 16-21; capn-’ 
chin, spider, howler. 19-20; South .Ameri- 
cati "afres," 26; giant spider monkey, 21; 
as descendants of Tarsioids, in \fiocene, 
and evoluuonary changes, SI; hrachia- 
lion in spider mnnkey, 82 
Cehus monkey. 19, See fliro Capuchin 
Cephalic index, 466. Sec afro FI cad form 
CcrcupiihecKlaie, description, 21-22: Semno- 
pithecinae (langurs, guerezas, proboscis, 
snub-nosed monkeys) and Cercupiihcciliae 
(guenana, mangebcys, paias, "black apes'^ 
□f Celebes, macaques. Barhary "apes," 
baboons, mandrills, drills. Hamadryis ba¬ 
boons), 22-25; dcvelopmeitt from Parapt- 
thecus. 64; Irabooit specialization, 64-65: 
sacculaietl stomach. 65; hrain develop- 
nienl, 151; in evolution of palm and sole 
patterns. 262: in development of pUcenta, 

213 

Ccrcopithecinae. See Ccrcapithradac 
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Cerebellum. See Brain 
Cerebral cortex, 71; and neopallium, H9. 
See a/so Brain 

Cerebrotonia. 679. See a/so Somatoiyping 
Cerebrum. See Brain 

Cervical sertcbrac. spines in man and an¬ 
thropoid apes. 93 
Cetacea, description. 8 
Chamaerrhine, 584 

Chanceladc man. age. site, culture. 372; 
description, cranial capacity, and com¬ 
parison with Eskimo. 372-73 
Cheiromyidae. 16. See also lemuroidea 
Cheiroptera, description. 9 
Chellean (.Vblsevillian). tools. 320; African 
industries, 381-82. 387; human remairu in 
.Africa, 381-82, 388-90. See also Pleistocene 
culture sef|uences 
Chiasma. 425. See a/so Genetics 
Cliimpan/ee. distribution, sfiecies. sire, de¬ 
scription, 30-32; strength compared with 
man. 31; posture, progression. Iichavior in 
the wild. 32-33; social organization and 
vocalization, 53; food, 35; vertebrae. 95; 
pelvis. 119; relative leg length. 120; tarsus- 
trunk. anti tarsus-foot length indices. 125; 
relative ann length. 127; brachial index, 
128; relative hand breadth. 129; relative 
thumb length. 130; brain development. 
151; intelligence, and intelligence tests. 
153; memory, 155: brain compared with 
orang and Pithecanthropus, 160; “lan- 
guage,” 161; lips, in vocalization, 177; 
nose and smelling ability. 179-80, 182-83; 
color discrimination and vision, 184; 
brow-ridges, 186; auditory acuity. 190; 
hairiness comparetl with man, 191; derma- 
toglyphics. 201 ; in evolution of palm and 
sole pattrnu, 202 ; os centmle in human 
evolution. 223; relative arm length, 229; 
eruption of teeth, 234; growth rhythm, 
236; birth weight, 237; age for walking, 
243; pelvis, sex differences, 215; menstrua¬ 
tion and menstrual cycle. 251-52; mating 
cycle. 254; duration of pregnancy, and 
birth, 255-57; child care. 258; family life, 
263-01; atKTstral forms. 281-82: pigmenta¬ 
tion compared with cebtu and man. 465; 
finger prints. 524-25. See also I'able 1. 
40-41 

Chin. See .Mandible 

Chordata, classes and description. 54-55 
Chorion, 209, 210. See also Embryology 
Choroid, 475. See also Eye structure 
Choukoutien, 299. See also Sinanlhrofttu, 
site 

Chromatin. 423. See also Genetics 
Chromosomes. 422. See also Genetics 
Ciliary body, 475. See also Eye structure 


Classihcation. See Primates, Racial classifi¬ 
cation. and Vertebrates 
Cleft palate, in embryo and adult, 214; 

evolutionary significance of. 226 
Climacteric, 266 

Cohuna skull. 357. See also Australians 
College men and women, measurements, 
247-48; women of the '90'8 and today 
compared. 249 

Colonization period, summary of develop¬ 
ments. 696 

Color-blindness, types, and sexual and racial 
differences. 544 

Combe-Ca|Kllc. age, site, remains, descrip¬ 
tion. 566; compared with Neanderthal, 
567; sorting criteria, 576; phvsical tvpe, 
582-85 

Components. 666 . See also Somatotyping 
Condyles, 144 

Conjunctiva, 475. See also Eye structure 
Constitution. See Somatotyping 
Coracoid process, evolutionary significance, 
225 

Cornea, 475. See also Eye structure 
Coq>us luteum, 250. See also Menstruation 
Cortex, 71. See also Brain 
Cranial capacity, gorilla and adult human 
male, 159; Pithecanthropus, 159. 291, 293, 
300; .Australopithecus, 283; Plesianthro- 
pus, 285; Paranthropus, 286; Sinanthro¬ 
pus, 300 . |03. .|o|; Eoanthr(ipus. 3 u 9 ; .Ncan- 
derthaicnsis, 529. 333. 535; Rhodesian 
man. 542: Solocnsis. 350; Wadjak, 552; 
Keilor, 355; 'I'algai, 357; Swanscomire. 
561; Galley Hill, 364; Old Man of Cro 
.Magnon, 369; Solutr 6 skeletons. 371-72: 
Chanceladc, 372; Grimaldi skeletons, 375; 
Alfalou .Africans, 583; Assebr, 386; Bos- 
kop, 394; Ingwavuma. 400; .Minnesota 
girl. 406 

Craniofacial angle, evolutionary changes, 
163-65 

Cranium, description in Australopithecus, 
281, 283; Plesianthropus, 284-85; Paran¬ 
thropus, 286; Pithecanthropus I. II, III, 
IV, 290-96; .Modjokerteruis. 296; Sinan¬ 
thropus, 300-301; Eoanthropus. 307, 509- 
II: N'eanderthalensis. conservative, 323- 
26, 329, 332; N'eanderthalensis, progres¬ 
sive, 332-35; Rhodesian man, 340-44 
Cretaceous period. 20. See also Nfesozoic era, 
and Table 2, 61 

Cro .Magnon, Old .Man of, site, industry, 
remains, description. 367; cranial capac¬ 
ity. 368; physical type, 582; and Canary 
Island Giianches. 583 

Cyanope, 482. See also Hair and eye color 
association 

Cycle, sexual. See Menstruation 
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Daru'in'i point. 189. Sre also Ear. and Fig. 
66 . 522 

Death. Ser Ageing and death 
Decidua. 210. See also Embryology' 

Dental formulae, of Anthropoidea and Para- 
pitheciis, 83; Propliopitherus. 86 
Dentition. See Teeth 

Dermatoglyphics. See Touch pads and fric¬ 
tion skin. 199: and Finger, palm, and 
sole prints. 523 
Dermis (coriiim), 456 

Devonian period, dentition in sharks. 170. 

.See also Palaeozoic era, and Table 2. 62 
Diabetes mellitus, 689. See also Body build 
and disease 

Diaphragm, changes in erect posture, 88 
Digastric muscles. 167 
Digestive system, in embryo. 213. 216 
Digitigrade progression, 124 
Dinaric (composite subrace), sorting criteria, 
characters, and morphological subtype, 
580; description, 604 , 606; history, 605; 
in IJ.S.. 607 

Dipnoi (lung fishes), description, 59. 63; 

species and distribution, 63 
Disease, and body Izuild. See Body buiki 
and disease 

Disharmony, 505. See also Face form 
Division and reduction, 424. See also Ge¬ 
netics 

DolichfKrphaly. 488. See also Head form 
Dolichuranic. 416 

Domestication, of plants and animals, 53 
Drills, 23. See also Cercopithecidae 
Drugs, racial responses to. 562 
DryopiOtecus, as ancestral to man and other 
primates. 99, 279; dentition. 172; age. re¬ 
mains, tooth pattern, 279; Siwalik forms, 
279 

Dwarfism (nanism), 242-43 
Dysplasia, 673. See also .Somatotyping 


Ear, anatomical description, fiS-fi-t; evolu¬ 
tion, 64-67, 187, 189; auditory mechanism, 
187-88; external ear, 189-92; in foetal de¬ 
velopment. 213, 221; changes in ageing. 
269. 271; form in Bushman-lloitenlot. 
521; human variations in form. 522 
East .\frican fossil men. culture an<l geologic 
sequences. 387-88; Oldoway skeleton, 388; 
other "Pleistocene” finds. 589-90 
East Baltic (subrace), sorting criteria, char¬ 
acters. distribution, 579; description. 600 
Echidna, description, 3 
Fxtoderm, 207. See also Embryology 
Ectomorphy, 666, 668. See also Somatotyp- 
ing 

Edentata, description. 7 
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Ehringsdorf skull. 532. See also iVeanrfer- 
thalensis. progressive type 
Embryology, evolutionary significance of. 
recapitulation theory. 221; vestigial or¬ 
gans and os centrale, 223; tactile hairs, 
vermiform appendix, 224; arygos lobe, 
coracoid process, suprasternal ossicles. 225; 
supracondyloid process, cleft palate, bi¬ 
ceps muscle heads, 226; plantaris longus 
and psoas minor muscles, 227; parallel¬ 
isms in foetal growth between man and 
apes, 227-31; of embryological develop¬ 
ment in primates, 255 
Embryology, human, internal reproductive 
organs, ovum and spermatoToon, 205; 
fertilization of ovum. 206; embryonic 
germ layers, 207; formation of nervous 
system and vertebral column. 208-209; 
growth and feeding of embryo, 209-11; 
placenta, primate-human development, 
211 ; development of brain, branchial 
arches. 215-14; development of eyes. ears, 
nose, mouth, li|M. 214, 216; development 
of limlis, digestive tract, heart and cir¬ 
culatory system, nervous system, skeleton, 
brain, skull, scalp. 216-21; development 
in 4th. through 9th. month, and weight 
and stature at birth, 221; sex determina¬ 
tion. 243; relative length of gestation in 
primates, 255; evolutionary significance 
of embryological development, 255 
Embryonic disk, and germ layers, 207. See 
also Embryology 
Endocrine glarsds, 240 
Endomorphy. 666-67. See alto Somatotyping 
Entoderm, 207. See also Embryologv 
F.oanihropus dawsoni (Piltdown), site, age, 
remains. 306-307: description and cranial 
capacity. 307-10; human and ape-like fea¬ 
tures, 308, 310, 512-15; reconstructions, 
509-11; jaw contrasted with ape, 312; 
orang-like character of teeth. 315-16; com¬ 
pared with .Swansconihe, 361-63; -Swans- 
comlie lineage, and Ix>ndon and Bury St. 
Edmunds skulls. 365 

Eocene period. 20. See also Caino/oic era, 
and I’able 2. 61 

Epicanihic folds, 508. See also Eyes 
Epidermis, 456 

Epistasls, 427. See alto Genetics 
Erect biped gait and bodily changes, 112; 
in pelvis, 113; in spinal curves, 119: pelvic 
symphysis, 120; lower limbs, 120-22 
Erect posture, gibbonoid development. 87; 
anatomical changes, and brachiation. sup¬ 
port of viscera, 87-89; changes in external 
tail, thorax, diaphragm. 88-90; vertebral 
column, and spinal curves in erect sit¬ 
ting, 90-96 
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Eskimo. oi>mpari$on with Chancvlade mao. 
372^73: Eskimoid features In Sinanthropi 
female, lOH; skull furm and dcscripliaiii, 
490 

Etinuchism. 2^} 

“Eur'Afrienn,'’ 573. See also White raee (pn- 
marv'} 

"European.”' S75- Sfe oijo White race fpri- 
mary) 

Eustachian tube, ^ 

Eutherb, characteristics, 7 

Evolution, human, and contTihutlckns of 
palaeontology, zoology, phyniologv. pathol- 
t^', animal imchoktgy, and palae- 

oninlogical cias. 'I'ahle 2, €0; Stages and 
stains in Lower Oligocicne. Lower ^f^o■ 
cene, fjower IMioccne, Pleistocene, Early 
Holocene, tlarly Neolithic^ Early Bronze, 
2nd. iron. Migration period. Middle Ages, 
ColoniiaiiDn |>erEod, period of Indus¬ 
trialization, 

EvoEutioiiary modificalicini at glbbonoid 
Stage, 9^ 

Exophthalmui. 63B 

Eye colort and striiclUTC of eye, 475; pig- 
tnciiiation, 476; and pigment, 477: genet¬ 
ics, -179; titissiiicaiion of eye color. -IHQ; 
association with hair color, 480 

Eye structure. 5ee Eve colnr 

Eyes, evolution, I8S, E8a,^ vision in anthro¬ 
poids. ItHj eyebrows, eyelaslies, and brow- 
ridges in apes and man. tAa'87: in Toetal 
deVL-tO[]mcni, 213, 216, 221; changes in 
agflng. Edit, 271; eye forms, 508; types nf 
foltls, 509; and nasil fonu, 31 f; Nfoilgoh 
oid eye iti .Vlitcfican Indian, 6-H 


Face and facial skeleton, J42; modifications 
in man, and specializations in gorillas, 
1&4; jaw^ structure and musculature, 166- 
08; humon jaw changes arml speech 
modifications. 168-69; nose. 179-8S; ears, 
187-88; in foetal development. 213-14, 
221; relative size after birth, 233; sck 
dilfcrcnccs in growth. 246-17: form, and 
jaw and head Form, 304-505; disharmony 
between face and head, 503; face form, 
507; eye form, 511 

Face Form, index, 503. 507; and jaw shape, 
301; and head form, 504-503; disharmony 
and prognathism, 505; profiles, 506; age 
changes, 507 

Fallopian inlje, 230, See oho ,M enslnia t ion 

Family life, in lower vertebrates and mam¬ 
mals, 259; In lemum, 260; In r«l spider 
and howler monkeys, 260-6J; in Hama- 
dryas baboons, gibbons, orang-utans, go- 
xillai, chimpantees, 261-64: sbe of fami¬ 


lies, 264; maternal and paternal functioru, 
261-66 

Family tree, of primates, 4I0-J2; of man. 
412, 414 

Feminine characters, in males. 674, Fee also 
Soma to typing 

Femur, 69, 120; femoral muscles and attach¬ 
ments, 120-22; in Fi t hecanthropui 1, 290; 
in Sinanthropus, 302-304; in Ncander 
thnlensii, conservarive, 327; iin Ilhodcsian 
man, 310 

Fertility and race mixture, in ^'egTO-\\^lile 
crossQ. 656 
fibula, 69, 120 

Finger, palm, and sole prints, 523; loops, 
arches, whorls, 323: metal differences, 
324, 527-28; sex dllfercntics. 525; in chim¬ 
panzee, 525; elassiftcition and main line 
formulae. 525'27; genetics, 329. See also 
Touch pads and Irktiuii skin 
Fishes, bony, dentition, 170 
Fissure, ol Rolandn, 147; of Silvius, 147 
Florishad skull, site, date, industry, remains. 
396; dcscriptinn, and comparison with 
Ncandcnhalolds, 396-99. See also South 
.African fossil men, and Table 5, 598 
Foetal growth, paollelisms in man and 
apes, 227; chest development, shouldeJTS 
and nipples, 228; ahsoluie and relative 
head size, 228-29; eye plaoement and car 
S^w’th, 229; rel^iive arm length, hand 
size, tliumb length, leg length, loe aiie, 
229-30; rotaticin of soles of feet, 230 
Foot, Sec Hind limijs 

Fore limbs, early specialization, 67-68; ulil- 
Lzaiion, and diffcieaitlation of fore and 
hind limbs, 69; liomologics, nf bones of 
fore and hind limbs. 69-70; emancipation 
of. 74, 131; relative arm length in pri¬ 
mates. and brachiation^ 127; comparison 
in man and other primates, 127-28; 
brachial index, atrophy of thiimb, and 
elongation of hantl In brachiatlon, 128; 
eomparlsnn of primate hands, 129-30; rel¬ 
ative hand breadilis. and thtimh lengths, 
129'50; in man's descent, I32; in embryo, 
216; CM cenitale in human foetus. 223-24; 
biceps muscle beads, in human evolution. 
226; reiarivic arm lengths in primates, and 
in foetal and postnatal life. 229, 239, 5ee 
aha Hands 

Fossil ancestors, and geologic age of Pliopi- 
theciis, 66; Sinanthropus, 173, 401; Fro- 
pliopitheciLs and Parapithecus, 278-79; 
Dryopithecusj 279; Limnopithecui and 
Xetiopithccns, 280; Proconsul africanus, 
280; Australopithecus (Tau ligsj, 281; Flesi- 
anthropus and Pamnthmpus, 294; Pithe- 
tauthropui, 288. 292, 294-93; Modjoker- 
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len»i*. 296; Nfcganthropui. 298. 436: 
Oi]^n tthccua. !^8r 4LS; EoanihfaplJI, 
506: HcicEclLicr|^etui&, 516: NfandcTthalen'' 
ais, SIS; Rhodeaian man, 359; African- 
thropiu. S47; Solocnsis. 340: Wadjak. !52; 
KciEor, 554; Tal^i, 536; Cohuna and 
Aiiapct 557-5®t Swanacombe, 359; Galley 
Hill, 563; London and ^itry St. Edmunds 
skulls, 365; Combe-tapcllc. 566; Old .Man 
oi Oro Magnon, 567: Solutr^ skcleions. 
570; Chancclade, 372; Grimaldi skelcions, 
574; misfellaneou»r Africa. 361-05; Asctar, 
505; Oldc’VL'ay. 360T PlcistcKcne skcl^tom 
in .'Xfrdra, 509-91; Boskop and Boskopoid, 
591 95; Florlsljad, 596; Cape Flats. 399; 
Ingwavuma, 400; Minnesota girl. 405 
Freckles, 472 

FxanLal Idbc, diffcrcniiatfon a[ asiociation 
areas, 149; and iKfhavlor, 150 

Gall bladder. 606 . See atso Body buLId and 
dLscasc 

Galley Hill itLiCi, site, remaini, and age. 365; 
dL‘;u:ri|>[ion and cranial capacity. 564; 
ii^rting criteria, 576; physical type. 5S2 
Gamete, 426. See n/so iTeiielics 
Gaslnila, 20?. See aiso Enibr)‘OlDgy 
Genes, 422. Sac also Genet ics 
Genetics, 422; genes and chromosomes, 422; 
dominance. 424; cell disiflon, luitotic, 
and reduclional. '12-t-25; Mcndelian law, 
425; episiasls, 427; chromosomal differ^ 
ences in sex, -127; scs-linkcd characters, 
420; multiple alleles, 42'0>29; seX'InllLi’' 
cnced and sexdimiled factors. 429-50; 
random assoiimeni of factors. 451; muta¬ 
tion, 432; selection. 435-35; heterosis, 45-1, 
653; summary of genetic process, and 
pathological conditions, 435; of popula¬ 
tions, 456-59; oi skin color. 464; of hair 
color, 474; of eve color. 460; O'! hair 
and eye color association, 462; of face 
form, 507: of eye form, 511; of nose form, 
520; of finger, palm, and sole priiiu, 
529; of ataiure„ 537; of growth, 544; of 
color-blind ness, 544; of hlood grotips. 
545; of the Rh factor, 558; inbreeding. 
654 

Genetics and race classification, 441; selec¬ 
tion of physical criieHa, 441-42; inlluence 
of hereditary factors, 443; physical dif¬ 
ferentiation and Isolation, 444; physical 
differentiation and intertrtixiure, 445-46; 
"race'* definitions, 447H6; criteria for 
establish men I of primary and icCOiidnry 
races, 446-49;. type^ of characters in race 
classification, 4^-52; "adaptive’" '^erslJs 
"‘nou-adaptive" traits, 452-53; inhreeding, 
651 


Genial tubercles, 369 
GeniO'-glossus miuclcs> 167 
Cenio-hyoid mtiscleS, 167 
Genotype, 427,439. Stc also Genetics 
Geologicai pcTiods, and forms of life. Table 
2 . 60 62 

Gestation, relative length in primates, 255; 
evolutionary significance of cm bryologies I 
development, 255 

Gihlsoti and sianiang, faniillrs and disurllnt- 
tton, 25; description, 26; posture and gait, 
27, 107. 109: food, family, territory, 27; 
vocali^atidti and intelligence. 26: ?lio- 
pitbecus, 86; in human development, 60- 
87; moclifications for upright posture, 67; 
vcrtchrae, &5, 103; braclliation. 96; pelvis, 
119 ,' relative leg length. 12<J; relative arm 
length, 127; hracliial index, J26; rd?- 
live hand breadth, and thumb length, 
129-30; tarsiLs-ttunk, and tamis-fout 
length imticea, 125; brain development, 
151; inieiligcnce tests, 153-50; "language." 
160-61; hairiness Cumpared with man, 
194; in evolution of palm and sole pat- 
term, 202; K cent rile, 225: azygos lobe, 
223; biceps muscle. 226; relative head slic, 
228; relative cji size, ptc atid postnatal, 
229; relative arm length, 229-36; menstru¬ 
ation and menstrual cycle. 251-32; mating 
cycle. 254; d it rat ion of pregnancy, 255; 
family life, 262-65: skin pigitnentaiian. 
4tfti. See also Table 1, 40-41 
{liganlistil, 240 41 

Crgfljifopj|7[cf(cr htaehi, 29&: associated 
fauna, and tiate, 4l0j description, teeth. 
Tcconstrucfion, 418-21; and Meganthrtvpus 
compared, 419-20; evohttionarjr position, 
421 

Gills, 59; and evolution of breathing, 59,63; 

evolutionary significance in man, 221 
Glaucopes, 482. See also Hair and eye color 
afsociatiou 
Glenoid fosxae, 166 

Gonads, ami normal sex developfttent, 255 
Gorilla (niDuntain and lowland), distrihu- 
lioti artd dweription, 35-36; tcmparcd 
with human wTestlec. 34; strength, 35; 
progression, Ijchavioi. duposltion, uni! so¬ 
cial organi;tation, 36'50; diet, 58; verte¬ 
brae, 95-96, 303; relative leg length. 120; 
larsitS'trunk, and tarsns-foot length in¬ 
dices. 125T conveFsiCin from prehensile to 
supporting foot, 126; reialive arm length 
and brachial indcs. 127-20; relative hand 
breadth, and thumb length, 129-56: jaw 
growth, and skull and facial muscles, 144- 
45; suture cIcoLire, 145; brain develnp- 
ment, 151; anatamy of face and jaw, 
165-64; lips. 177: nose. 179 00, 182; eyes. 
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r>orilln (cantinuciJ; 

vis[un^ anct hroi'hrriftgo, 183'37; cotor dia- 
criTnlnaiiohK ISl; c:irs, hairiness 

compared utlEh man, and Imir ir^cis, 1^4: 
in evolution of palm and sole paiEerns, 
1202; os renEralc. 2^3; relative ann length, 
229; growth artd birEh weight, 2S7: pelvis. 
SPK diPferenfes, 2-1 &; men;; Em a lion and. 
niensLTval nclc, 251-52; family life. 2C3. 
See aisa Table 1, 4U-II 
Grant Study, (farv^ard, const!iLiELunal in¬ 
vest igat tan. 58b 

Grasping meEbods in primales. nnd anatomi¬ 
cal lirnitaiions, 12S 

Grimaldi skeletons, site, levels of oecupa- 
Eton. age. and associaEed aninjal remttiiv^, 
374: burials, associated culEurc, and de- 
icription of remains, S7-1-7G; cmnial ca¬ 
pacity, 375: "VegtoLd" characters, 375-70; 
comparison with Hush man. 37H 
Ground dweller, man's descent from, IjlU- 
33 

Grnivth, in human hrain-c^sc and brain, 
232; TclaEive face grurvth in man and 
agtes, 233-31; and deiiE,il einpEioii in man 
and apes. 234-35: rhyEbm in man, 233; 
studies of Mayan, S'egro. tndian, VX^bile 
cIliEdrerij 23(j, 2al, 513; gtuWEll rhythm 
in chimpanzee, macaque, and gorilla, 23ti- 
37; birth weigtits of apes and man, 237- 
3Bi changes in iKNdily pro|iOEtions, 233. 
3-13; cndcKrine control of, nuci gigantism, 
dwarfistrij and abuomiai growth cycles, 
210-13: and Hralking, in man and chtm- 
p^inzee, 243; stature Ell college Students. 
218; retention of Infantile characters in 
eunuchs. 253; genetics nf, 541 
Gruwtlii rhythm, iu man, 233: in cliimpan-^ 
;«,. macat|ue, and goi'iU,'i, 235-37 
Groivlh studies. 23b 
Crueiions, 22. Str alto CerCOpithecidae 
Ciiererns, 22, See aha Cercopithecidae 
Gynanriromorpliy, 674. See aho 3omato- 
typing 

Hair, evolutionary theories, 192; growth, 
kinds, hairiness in man. relative hairi¬ 
ness in pritnates, and hair tracts. 194; 
iteard and liody hair in man, and in 
foetal life, 195. 224; hair and hrain de- 
velujamellt, 193; loss uf+ in humans, l9(i- 
97; racial variaiions, J9T; iodine lack and 
low of, (97; effect of climate. 196, 193; 
in i'alaeolithic, 198; sex. diflerenExs In 
IkkI)' flair, 213; cLassiricatJon of forms, 
and kinky or w'ooHy hair in iVhites, -183; 
distribution of forms, 481; genetics, and 
a^iiociation. with eye color, 181-83; in race 
mixture, 484; cross-sect ions, 485; and cn 


vimument, 186; racial abundance on head 
and Ixicty, and groi^tli of, 487: pepper¬ 
corn in lSlisbman-|-{otlenEO[, 530 
Hair color, structure and pigmeniatioii, -169; 
colorimetric analysis, 471; scries of hair 
color. 171-72: red hair, 472; age changes, 
and distribution of light and red hair 
color. 173; genetics, IJl; a-ssociation with 
eye color, 486 

Hair and eye color a.s.sociation, ISO; in dark- 
colored race*, and 44'hite races, 480-81; 
age changes and gcrrctic scheme, -181-82; 
in Keltics. 5.87 
HalhiN, 123 

Hands, emancipalicm of, 74, 131; as tactile 
uigaus, 74; iti c|uadrupedal gait, Ell-12; 
elongaiiun of, in hrachiution. 128: atrophy 
of t hum El, and primate h,lnds compared, 
l2tt-30: relative breadths, aud tEiumh 
lengilis. 129-30; brjcliiaE index, 123; in 
man's descent. 132 

Ha|ialidae, ns descendant of primitive tar- 
siuid. Bl: contrasted with lemurs and 
taniers, 83. See aho New World monkeys 
Hare lip, ill embryo and adult, 214 
Head form, indices and types of heacEs. 488; 
aiid brain and face fonn. 4K9; in Exti- 
mos, 490; and stature, and eiivironutent, 
493: and stan-ation, 495; cEianges since 
Palaeolithic in Europe and America, 496; 
and intermixture. 497; genettni of bracliy- 
top ha I Era lion, 498-560, 399; pmisertics of 
cephalic index. 301-502, See aiia Skull 
Hearing. evoEution of, 63-67; nnd temporal 
lolio. 148 

Ffeart and circulatory system, emliryological 
develupment, 217-19; a,^e cliangcs, 268, 
270 

HeMrfhergrnsirj, site, age, remains, de- 
srriptEnu- 316-17 
Helix, 189- See also Ear 
Heierosis. -iSl; in race mixture, 537, 653. 
See iiito Genet irs 

litnd dow-crl Jirnlja. d ElTertfiiiation of fore 
and hind limbs, 69; femur aud tibia. 69, 
120-22; bomalogies of licinea in fore and 
hind iinilrt, 69-70; n>taiion of, 76; ex- 
tension in br,tchialion, 99; changes iu 
bi|>ed gait, 120-22; relative leg lengtlis in 
primaies, 120; ribula, 120; funcEtmial de¬ 
mands upon grasping leclmiqucs, 123: 
digEtigrjile and plantigrade progression, 
124; foot struct me, furni. and function, 
120 26; foot convcrsEoti from preheusde 
to supporting, 126; in man's descent^ I3h 
flevelupntrnl in embryo^ 216; planiaris 
longiw muscle. 227; relatEvc leg letigths 
in primates, 230; in pre- and po^tnataL 
lift, 239 
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HolExicnc fT'Cccnl) XLimman' 

695 S^t aSso Table 2, 60 
Httntti faviils in F,i3rnpc, T»h!c +- 

3^;: in Sauth AfricB, Table 5'd 39H 
Homalogi« and analogin in cla«iificaiion, 
23 

HomicmeSr 2'EO; in pricjr'^iiicy, 

HoTcenioi, clinTaeiei^ and drsirilnician, 529; 
de^iptiond 630'il; eio^uli&n, 631’,'12: 

blcHxl S32. o}fo titidiman’ 

llrpitcniot 

Hottentot'Rocr crosses^ 637. See nJju ELtsh- 
man 

Hosier monkey, 20; lumbar verlebme. 9^; 
position of nipple!, 22^: familv tile, 26It 
«Lin pif^enlaliun, 160, See aiso Cehidae 
llolrlin^ ninnkry, See Ifaivlcr mnnkey 
llnmannid and anchnapoid tuxlily ehanj'cs 
for ercti posiiurc, 

Hylohatidtte, 21, 25-2S, See Anthropoid 
apes 

Hyper irichosis, 193. See alia l-Iair 
Hypothenar ar«i, 526t pad*, 199, 200. See 
also finger. pa|m, sole prints., and Touch 
pails amt frictian skin 

fliac fossae, 116 
ilium. 1M 
tnbrredingt 634 
I nd ia n Avih i [e tmsscs, 637 
Individual, anihropipld^' of, 663: classiTica- 
lion aud const ill] lion, 663; ileicripiion of 
body build, 661: somatutyping, liTitj; Ixxly 
build and [cnipcTamcnil. IkhIv bn Lid 
anil disease, 6B6: liody build and meuEal 
disorder, and behavior, 692 
indO’Dmvidian (composite race), charac¬ 
ters. distribution, 612; morpholngicali 
types (Classic IndO’Dravidian, Armennict- 
Irauian Plateau, Indo-N'ordic, Australoid 
or Vrddoid. X'cgritnid). 612-11; descrip¬ 
tion and history, 614-16 
I nilu-D m I id ia n, Classic tmoqjbological 

type), characters. 612; disiribntion. 613: 
descriptioiu 6M. Sec abo Indo Dravidian 
(composite race) 

Inilouesiau (secondatv subrace), cbaTactcrs, 
distribittioh, and description, 610-12. See 
aljo luduucsian-.Mongolojd (composite 
race) 

Indoueirah-MongoToid (composite race), 
characiert, 639-10: secondary subraccs 
(\r3|ay-,Mongo]oid and Intlonesian), 540; 
description, 640-42 

Indo-Nordic (morphnlogical type), charac¬ 
ters and distribution, 613; description, 
614’15. Sff also IlUlo-Dravidian (com¬ 
posite race) 

tmiri lemur, IS. 5fc also Ixmuroldra 
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Industrialization, period of, summary of de- 
vx-lopmen ts. 696 
Infancy. ,Ve Giowth 

Enfaulitc parnliais. 691. alsa Oody build 
and disease 

IngwavLiina skull, age, remains, description, 
and cranJ.il rapaclly. 400; aFfiliations with 
Otiler South .'kfrienn fmils, 401. See also 
’Soutli .African foMil nicti 
[n.sectivnra, description. 9 
Insectivures, as preprimale ancestors, 66 t de¬ 
scription and distribution, 66-57, 73; and 
primitive Icmumid.s. 75; dentition, 171 
TnlellLgence. in primates, 133-66: ajw-human 
ctMTiparison, tS7 

Intelligence tests, in henv. dogs, and chil¬ 
dren, 132: in chimpanzees. ir33-,33: in 
gibbons, uraugs, and gorillas, 133-67 
fodine deficiency, aud Mongoloids, 637 
Iranian Plateau ty(>cs. characters, and dis- 
Erilmtion. 376; description, 363. See also 
Mediterranean {primarv SUlirace) 

Iris, 173. See titso Eye color 

Iron Age, sumrnarv of developments, 596 

Java, stratigraphy, 259 
Jnva man. Scr PitlieoanilisO^niS 
|a^^', muscles of, 142; in suoiucd animals. 
144: growth and tooth eniplion, 144-1.3; 
size, and brain sire, 146-47: mudifications 
for speed], 152; evolution in man, 
162-59: shortening and reduction of canine 
size. 161-65; strut tune and umsculature 
in apes ami man, ]6ti; modifications, 
and articular 4|wch, 169; diprerenen, 
217; structure and function, 311-12 
Jurassic perioil, 26- See also McsozOic era, 
and Table 2, 61 

Keilor skull, site. Tt-maint, description, cra¬ 
nial eapacilv. 334-5-3; rumparisou with 
Australian and Ta.siuanian« 535-37 
Keltic (t!t]brace), sorting criteria and other 
characters. 577; distribittion, 37S; descrip¬ 
tion. 336; hislorj-, 537 

La. Chape11e-auK-5aiius skeleton. 323, 326. 
See also iSeatiifertlittlensiSf conservative 
type 

[.anguage. in chimpanzee, gibbort. and 
orang. 166: and brain and jaw devel¬ 
opment, 161-63: and Jaw fflodifications, 
169 

langurs, 22- See also t>rcopithcciilac 
Lanugo. 19.3; evolutionary significance of, 
223. See also 4fair 

Ixmttrnidea, description, 13; uirsiuiitea, and 
anthcopoldea compared, 13; diet, dia- 
tribution, ^nd families (lorises. Indri, 


INDEX 


7flO 

mouse Irmurt, and aye-ayw or Cheiromyi- 
dac), I5-I6i: fim appc^^iraiice. 5^: skeleton, 
70; eorll^rSt fossil forms, and j^voIuElou- 
ary modification!!. 75; jnouc prajecEiOEi, 
77-7S: anti Tarsioidcii contrasted n'ith 
AmFrEcan [EtOEEkcys, OS; vertctirae, 93~0!S; 
lad, Idm or. 90; hopping gaii specialiia^ 
tinns. 107: grasping method, I23; hradiial 
mdr^t, CortiraL developEucnt, I5(f-5f; 
lips, 177; ncKSC, 190; ears. ISO; hair tracts, 
l4l: ridged skin and. ridge sy^lems, 300; 
apiiiai paltems. 201; in evolutLon oE palm 
and sole patierEis, 202; in dcvcIopEncni oE 
placenca aiul allantois, 213; tactile hair, 
carpal hillock, and icmiiform appendix, 
22'f; sitprarondyloLd process and LLccps 
muscle, 220; dura lion of pregntmey, 255; 
family life, 2fi0 

[.cvalloifo-MnListcrLan. 33J-3|; in Alricar 
SOti. See aisa I'lcistDcenc Etultufc SetjUenEtes 
Life eX]>ecLaEic)', 271-73, 270 

Ligeti EftfM (Fitrt terfj, 102 

I.iriitifipitherits, age and develcFpmeuE. 2^0 
Linca aSiKrta, 122 

Lips, evDliUinn and stnrclure, 170; in apes 
and man. [77; in Negroes. |79; in foetal 
devetopmeni, 2M; lip seiiins, 52S 
Litters, reduction in arboreal life, 7d 
Locomotion, in arboreal life, W; lemurs, 
orangs. 0^; lower primates and Old World 
tnorLket's, and l>odily adapiaiidru in 
primates, 107; hopping gait and spe¬ 
cialisation. 107; postLEie, and iKidy buddr 
109; and grasping Eechniques, L3S; digitx- 
grade and plaiitigrade pTogreuinn, 124 
LOTKion skull, age. site, remains, and rc- 
scmblantea EO I'iltdown, 305 
Loops, uhiar and radial, 301, 533. Set dfjo 
Touch pads and frictinn skin, and Fin-^ 
ger. pal HE, aEEd sole prinES 
Lumlrar region, shorEening of in primates^ 
96, 102-103; in man's descent, ]3l 
Lttmbar verEebrae, in primates, 9-LD5 
LymphogranuloEtta teneteum, 565 

VEacaqne, 23: TiicrEebnic, Oi-SH’ relative 
(htEmb lexEgth, 139^ densal eruption, 234; 
growth, and birth weight, 337-39; maiing 
cycle,. 255; duration of pregnanEiy. 255; 
skin pigmenEalion, 466, 3ee aiso Ccrcopi- 
thccidae, and Table J, 40-1L 
Afagdalenian period, arE, 366: human re¬ 
mains, 372-73, abo I'lcisioccne cul¬ 
ture scqncnres 

5IaEn line fortlliJlae, 537, See abo Finger, 
palm, sole prints 

Malay-Mongnloid (secondary SUbraCe), char- 
aciers, disEribiuion. and descripEion. 610- 


42. See a/so Indonesian-Mongoloid (com' 

posElc race) 

Mammals, desEn-ipiion. 5; subdassei, 6; n-a- 
lution of, C5; ancestors, 66; relative halri- 
fiess, 193; family life^ 260 

Man, resemblances and differences between 
man, apes, and macaque. 33-39, and Table 
1, 40-41; sernlngy and blood groups shared 
by man, apes, monkeys, 44-46; cars and 
hearing, and evolution of ears, 64-67, 
107, IS9; verEcbrae, 03-101; coccygeal re¬ 
gion in foctuj, 103; pelvis. 114-19; rela¬ 
tive leg lengthy and legs. 120-22: form 
and function of ftxn. 124-25; tarsus- 
Lrttnk. and tarsus-fooE length Indices, 125; 
relative arm length, atid brachial indes, 
127-29; relativic hand breadth, and thumb 
length. 129-30; skulh and SLllttre closure. 
145-16; mELvculatitre of skull and jaw, 
145; micmccphaly, 146; jaw ledttclion and 
brain jire^ 146-47: brain, 147; sight, anti 
destruction of visual cortex, 148; brain 
development, 149; jaw modllicatiaiis for 
speech, l62'6Si dentition, 173. 3 74; lips, 
176; ncHc. and age changes in ntae^ |79- 
93; eyes and vision, 1&3’05: eycbroWTi. 
eyelashes, and brow-rldges, 185; bait, hair 
tracts, hair in foeial life, and hypertrlcho- 
sia, 193-95; loss of hair. J90; racial varia- 
Eions in hairiness, IS"; development of 
palmar and volar pads in foetal life, 199: 
derma tog typhics, 206-203; plena Eal devel¬ 
opment (lee Embryology), evolutionary 
nigniRcance of embryology, 221-31: paral¬ 
lelisms with apes in foetal growth, 227; 
relative and absoEuic bead size, 229, 233; 
rcMtive ear siac, arm length, hand length, 
ihEEmb length, leg, and toe length, com¬ 
pared with a|)e3. 229-30; growth changes 
Slid rhythm, 232 35; growth studies of 
.Mayan. Negro, IVlilie children. 236; binli 
weight, and growth changes, 237-391; 
gigantism and dwarlEsm, 240; adolescence 
(f« Adolescence); Encnsiruation oE^d men¬ 
strual cycle, 251; pregnancy compared 
with other primates, and birth. 255-56; 
ageing and death, 266-76; fosjil forms 
(jee Fossil men)., ancestral ape and hu¬ 
manoid foimi. 279-08; mcHlcrn -compared 
with Neanderthal. 325-26; family trw, 
412-14; pigmentatinn cotnpaced with 
chimpaniire and cebus.-465; blood groups, 
gcnelics, and distribution, 644-58; stages 
and status of. In evolution, 694-96. See 
nfso Racial elasstbcation 
Mandible, of Parapiihecus, 278; Proplio 
pi thee us, 279; Dryopitheens. 279; Limno- 
pitbetus and rroconsol, 290; Australo 
pithrcEis. 282; Fithecanthropos II, 293-94; 
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Mc^nlhropiu, S9H; Sinanlhuopu.^ 

302: Ea^nlhrnplis, SOS; Hcidclbci^nsil, 
317, S« (j/jo Jaw 

NfandrilLs, 2 J. Sff 41 /ifa CcrcQpithfddae 
Man^bcVSK 22. See also Ccrcttpilhccidlc 
Marsupial}, descrip Lion, 6^7: fn dnelopmmr 
of placenta and allantois, 212 
MasScCrr muscles, lAZ 
Masco id pro£)c^ss, I 8S, See also Ear 
Ittauer jaw. See Heuiflfrergensu 
Maya Indians, growth studies. 250, 251. 54S; 

blood groups. 55} 

Meehani?ai]oia. peidod of, 607 
Medicemnean Cprimary suhrace), sorting 
criteria, 576; dcscTEplicin, 532; morphologic 
cal {Upper Palaeolithic. Iranian 

Plateau, and Classic \tediterraneati), chare 
acters and description, .576-77, 5a2'85 
Mediterranean, Classic (is-pcs), characters. 
576; d isirihution. 577; description. 5h h 
types, modem and aticienc, 5£H-83. See 
also Mediterranean (primary subrace) 
Medulla otilOii}>ata. 71, See affo Brain 
Megan I ft fopus palueajavanieuSf date, 
site, remains, description, >f16^1h; and 
Gigantnpithecus compared, dl9'2tJ 
Melanesian {seconrlary suhrace)^ characten 
and distribution, 6^; description. 623-24, 
626, See also Melanesiait* Papuan (com.' 
po&ite race) 

Melanesian-Papuan or Oceanie Negroid 
(composite race'll, characters, 521; subraces 
(Papuan, Me1an«ian>, characters and dis* 
tribiitlnfr, 622 
Melanin, 457 

Memory, and associalioci areas. 140-50; in 
chimpaniee, 155; in gorilla, 156 
Mcnarf^e, 250 

Mendel's law-s. 425-27. See sho Genetics 
Menopause, 266 

Menstruation cycle, and avulaiicm cycle in 
man, 249-54 (see also Adolescence); in 
other primates. 251-52; oivtei In Mayan, 
-Mesiiwj, M'hiie girls, 251; and body 
cliangcs, 253; and pregnancy, 255; and 
nursing, 253 

Mental disorder and body build, 692. Jee 
also Body build and disease 
Menial cBsicles, 168 
Mesocephaly^ 4 SB- See also Head lorm 
Mesoderm, 207, See also Embryology 
Mesolithic, .African finds, 391 
Mesomorphy. 666, 668. See also Somalotyp- 
ing 

Mesozoic era, peritKli {Triasjic, Jurassic, and 
Cretaceous), 52; and Table 2^ 61 
^letacarpab, 123 
Metatarsals, I23 

.Meiatherla, Or marsupials. 6-7; lamilies, 7 


,Metaioa., 4, 54 
Microcephaly, 146 

Middle Ages, iiimmary of dcv'elopmenia, 696 
Uligration period, summary of dcsxinp’ 
menls. 696 

Minnesota girl, srie, date, remains, cranial 
rapacity, 405-406: descriplton, 466'407, 
647; alfinfuies with Mongoloids, 467 
Miocerre period. 2fl: summary, 695. See also 
Cainojoicera and Table 2. 60 
Mitosis. 423. -^ee also Genetics 
Modjokerieitsis, 296. See also Filhecan- 
IflrOptis 

Mongalold, .\rttic (primary suhrace). sort^ 
ing criteria and distribution, 631; de¬ 
scription and reconstruction, 6S6'39 
Mongoloid, Classic (primary stthrace), sort¬ 
ing cn'terla, characters, distribution, 5)3: 
de^iption and rceonstructfon, 635-39 
Mongoloid race (primary). 633; primary 
iubraces. 633-31; composite races {pre¬ 
dominantly Mongoloid]!. 639. 6-12; second¬ 
ary subraces, G40; bloc^ streams. Fig. 63, 
652 

MongoEoidi. racial characters, hair color. 
473; eye coloc, 478; eye and hair color 
association. 430 ; hair form, rveighi, and 
abundance, 434-87: head h>riu, 497; prog- 
nathbrn, 50S: eye [■orm, 306; nose Form. 
513 , 517; car form, 521-22: lips and lip 
seams. 523; finger, palm, and sole prints, 
524, 527; sweat glands, 530; stature, 539; 
color-blindness. 544; blood groups, 550 
Monkeys, ancestral forms in Old and New‘ 
M'orl'ds, .53; and Table 2, 60 
Morula, 206. See also Embryology 
.Mount Carmel sVeletons. See AVrJrirfee- 
thalensiSf progrcHive, 333'33: compared 
with ConserYatis'c NeandcTthaIcnsis and 
modem man, 335-36 
Mouse lemur, 15. See aha Lctnuroldca 
Mnusterian period, distribution and t'ools, 
321-22: In Africa. 381-32. 387, See also 
P'leistOCenc Culture set^uences 
Murrian (morphological type), characters^ 
697-603; disEfibutlon, 668: description, 
610-12: affinities with Choukouticn male, 
612. See also .Atutralians (composite race) 
.Vlutatlon.. 432 . 5'ee also Genetics 
Myoeies {or Alouatta)., 20. 5ee abo Howler 
monkey 

ffeanderthalensis, geological and acchaco- 
Ingicsl position, 319; distribution, culture, 
age, 321; ta Chapel1e-au7t-Saints, 323; 
coiucrt'ative type and description, 523-29; 
progressive type ami descrlptinn, 3)2-3.5: 
Ehiingsdorf. 332; Steinheim, 333: Mount 
Carmel, 333-35; compari'uin with modern 
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rsndfrthafcTiiis {roniinuetl} 
man and cotiscnaiive NeandtHhah JJJ; 
object irtni [D, al ance&tor of Homo 
3S6-39: principal NraniJcrthal finrij. Table 
S. 330 3t 

N'e?jTitn (primary suhnce}, soiling criierb, 
620: morphological ivpira {infantile and 
actultiroim). rharaclers and dkiribi,itji>n, 
621; deicription, 023: comparetl H-ith 
groids. ^23: cvolntion^ 627; blood groups, 

eaa 

Negricotd {morphological cbaracters, 

613; dJslribution and dc^fcriplioitK SH 
Negro, African (primary snbrace), sorting 
criteria, ebaraccers, ami duiribntion, 620: 
description, 622. 623 
Negro, Forest, fiSO; Orcanic, 621 
Negro. Nilotic fpriJiiary luhraoe), sorting 
criteria, character^, ilistribution. anti Sliari 
SLibl^pe, 620: description, 623, 623 
Negroid characters in ancient trian. Ori- 
matdi, 37.'5: .Mialou, 383: Assclar, 367: 
Oldoway, 383; in African "Aurignaci,!!!!," 
Mesolithic, Ncolilhic, 390‘9h Uostop, 
394; Cape Flats. 35>&: Sinanthropus fe¬ 
male, dO-l 

Negroid race fprimarj ), 6] 9': pmim,iry stlb- 
tacos, 620: morphological tvfres, 621: com- 
pOiSite races (yireduminantly Negroid}, 609, 
621. 623; secondary juboocs. 622. 628; 
blood Strraros, Fig- 68. 6a2 
Negroids, racial characters, sViir color in 
NegroAv'hite crosses, and at birth, 165-66: 
hair color. 473; eye color, 473; eye and 
hair colnr assoctalion, ISO: hair form, 
■ffl3‘S6: hair iwcighl and abundance. 487; 
head Form, 692: prognathhm, 565: nose 
form. 513, 516; ear form, 621: lips and 
lip scams. 623: finger, palm, and sole 
prims, 521: stvcai glands, 530; stature, 
537, 5'fO; b^tsal mctalwb-sm, pulse, tem¬ 
pera tore, 542; Ttf 1,111 Ve leg tength and 
groM'tb, .5IJ; color-hlindncss, 614: blood 
groLtp distribuliun, 649: diseases in Nc- 
groes and Whites, 563; iiimor, cancer. 
564; prcgnarictc* and skin diseases, 565; 
eye, car, nocsc. and dental disorders. 566; 
fertility in Negro-White crossej, 656 
Neotiihic, ,-Vfrican finds, 391: summary, 6% 
Neopallinm, 71; and as-socfaiion :rreas. 149: 
sire and intelligence, in primates and 
tnah, 166: evolution and development of. 
151. 3ee alio ISrain 

Nenous system, gruiwth in embryo, 1^3’209. 

5'ee aiso F-mhryologv 
Neitral folds, 208- .Vee atja Fmbryxtlogy 
Neural grofjVC, 208. S>e n/jo Fin bryology 
Ncn' World {.-Vinerican) monkeys. Families 
(Hap^lFdae, CkbidaeJ. gertcra, Specirs, 


Characteristics. 10'2t: compared with Ic- 
murs and tarsEers, 83: thoracic verichrac, 
93; brachial indc>;, 128: development of 
neopalttLim, 151: nose. ISO; ridge systems, 
200: apical patterns, 201; in esohiLion of 
palm and sole patterns. 202: in devclop- 
mcm of placenta, 213; supracondyloid 
process, evolution ary significance, 226 

Nisadas. GJ5r Sue ^fso Indo-Dravidian {com¬ 
posite race), G|5 

Nordic fsnbrnce). sorting criteria, other char¬ 
acters, anti distribution, 578; dmcripiion, 
588; in L'-S., and subtypes, 589; historical 
rceonstriEciion, and archactElogical evi- 
dcnce, 596; htondness, distribution. 591; 
blond.s, .ind Aryan language. 593 

Nordic--\lpine t residual mijtcd type), sorting 
criteria, 536 

Nordic-5fcdiierTaneati (residual mixed lype}- 
sorting criteria, 581 

North African palaeolitbrc fossil men, dc- 
uripiioo of human remains {in Chelltran, 
in -\foustcrian. in Capstan), 381-32; ,\s- 
selar man, J35 

Nose, evolution and coinparLson in pri¬ 
mates, 179; ttrucciirc, 183'93; digerenccs 
in anthropoids and man, 180; age 
changes, 193; in foetal dcrolopmcnt. 214; 
fomi. and eye fonn, 511; naval types 
and indices, 512, 536; index in racial 
(liircreniiation. and foro: and environ' 
ment, 513: length, in measuring living, 
516; soiuaiological obscrvalioi;?, 615; in 
Negroes, vi’hhes. Mongolonls. 516; in 
,'Vrmenuitls. 618 

Notochord, 51, ^Q3. See also Embryology 

Occipital foramen, lit 

Occipital lolie, and sight, MS; and intel¬ 
ligence, 169 

Oldoivay skeleton, site, dale, remains, dC’ 
scription, 3S9: "Negroid'" characters, SS9 

Old World monkeys and a|>ej, Cercopithc- 
cidac (Scmnopitliecinac, Cjrcopithe- 
cinac), 2b25; FI v toliatidae, 21. 25-23: 
Simiidae fanIhropoinl apes}. 25-43; an¬ 
cestral fornv, 33; thoracic Vertebrae. 93: 
relative leg lengths, 120; tarsus-trunk 
length intlex, 125: relative arm lenglha, 
baud Etreadrhi, thumli^ indes, 127-39: 
dentition, 172; nose, 136; ritlgp systems, 
209; uieiistntaiiEui anti mcrbinial cycle. 
251; diiraiion of pregnancy . 255; I'arapithe- 
cus, 278 

Oligoteitc period, 20; summary, 695, See 
aha t2dri0iok era, and Table 2. 00 

Opposahility, iO 

Orang-utan, disiriEiution and description, 
23; psiurc. gait, pijy, arid progression. 
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29; rDO<l ami family', 30'; life spjtn. 30; 
'■eTtehrae, 95 . 95. 102; rclaiivc leg lenfith, 
J20; go^ping i«hii{{|ijet 123; relative 
arftt lenfiih, 127; fjracliial index, l2fS: 
tnirsiLS-tmnl^, and Larsns-faeit length in.^ 
dices. 125; tcI alive hatid bread Eh, and, 
ihumb leiigEh, 129-30; hrain develop- 
mcEit. 151: intelligence, and intelligence 
155-58; hr^in cuitipatcd H'ilh chim- 
panitee and PiihecanEhropiu, 100; "Ian- 
gtiagc/' 101; lips, in vcKalioiion, 177; 
ncKc. lOO. ir 2: brow-ridges, 165; eart, 
169: halrine&s compared wiih man, and 
hair traeia, 191; in evolution of palm 
and sole patterns, 202: os centralc, 223; 
position of nipples. 226; relative head 
si^, and relative ear size in pre- and 
postnatal life, 226-29; eruption nf teeth. 
231: duration of pregnancy, 255; family 
life. 203: anreslm] fuims, 261; skiti pig¬ 
mentation, -166 

Oranian [>eriod, distribution in Afrlrn^ 
361; human remains at Alfalon. 382; 
\cgroid characters, and cranial eapac- 
iiy, 3 h 3: rompatisott v^iih European 
types, 361-83. Set aiio Picistocenc cul- 
iiirc setjuences 

Ordovician period. 19. See alio Palacotoie 
era. and 'I'ablc 2, 62 
Orniiliorhyrithus, description, 6 
Orthofiiiathous, index, )55 
(Js centra le. In gihlxm, orring, chimpanzee, 
gorilla, 223; evotuliunary slgniricance in 
hiitnan foetus, 223-21 
Ovary, 250. Stt also .Mertslnialion 
Qv Ilia E inn, in man, 219; in Other pri¬ 
mates. 251, See aba Mensmiation, and 
AdoEcsccnre 

Omim, human, 205- Set abo Embryology 

Palaeozoic era. periods (Cambrian, Ortln- 
vician, SilLirian, Devonian, tlaibonifcr- 
ons, Pennian), 51-52, Set aha Table 2, 
61 

PupLtati (secondary subrace), characters and 
disirihution, G22; dcscnptiDctH 626. See 
also Vfclanesian-Papuan (composite r^Lce) 
Paraiith rop cu robiatui, cranial capacity 
and deuription, 266; derivation and 
divergence, 2ft7-fiS 

Parapiihecus frossi^ description, denial 
formula, 63; and Ccrcopithecidae, 54; 
age. 276 

ParicLat cortex, 162 

Parietal lobe, M6; and intelligence, 150 
Pjias monkeyr, 22-25. See aha Cercopithe- 
cidae 

Patbolorgy. 5ef Racial pathology, and Body 
build and disease 


Pekin tnan. ;fee Sinanthroptis 
Pelvic cylinder, 113 

Pelvic symphysis, 119: contrasted in man 
and apes, 120 

Pelvil, dcWTipiion in mammals, 112; in 
quadrupeds, Il3, 116; in bipeds, and 
specialisations in m:in, IM, 116. 119; |>cl- 
vic symphysis, ] 19-20: tn gihlmn, 119; 
in maii\ descent, 131; shape and size in 
adalcscenl girls, 213-43; relative hip- 
shoukkr breadth in man, 216; sex dif¬ 
ferences, 255-54; ctiangcs during jiariuri- 
tion, 256 

Permian |ie^riijd, 20. .See olsQ Palaeozoic 
eta, and Table 2. 61 
Phenotype, 427. 439, See alio Genetics 
Philtrum, 177, See oliO Lips 
Pigmental ion. See Eve color. Hair color. 
Skin color 

Pill down- See ^oajithfXJpm 
PithecaniitTopMi treetnS, age and brain 
Else, 159; brain, 159. 162: brain com- 
parcHl with nrang and chimpanzee, 166; 
discovery and age, 286; find;, 269; skull 

I, teeth, femur, idtttll, brain. 291; skull 

II. )aw, teeth, 292-94: skull Ifl, fintU 
and skull, 29-1; skull IV, skull and teeth, 
295. 414; ,\f odjokerlensis, age, finds, de¬ 
scription, 296; as humanoid. 297: com¬ 
parison with Sinanthropus, SOO'SIM, 565- 
506; and Sinanthropus compared with 
Soloensbr 351: stature, 531 

Pituliary glaud. and gro'h'th, 249 
PDccnta, description, 7, 211; expulsion al 
birth, and in primate-human devclop- 
mcnl, 211-12; fate of, in man and other 
primates I 256 

Plantaris longus niu$cle. 227 
I'ljintJgrade progression, 124 
Platycncmia. 54 D; in Old Man of Crti 
Maguon, 366, 370 

Platymeria, 370; in Old Man of Cto Mag- 
non, 566 

Plaiyrrhlni, IS, See aha New World mon- 
kcyx 

PicisiChCene culture secptences. 519: Ablje- 
villEati or Qieltean. 529. 581; ,\ehculean 
and Mnusierian, 521, 561, 5S7; LevaL- 
loisa-Muiislerian, 333, 396; Aurigimcian, 
365, 367, 390; Soltitrian, 571; Magda- 
lenian, 567, 372; Clapsian, Oranian. SSI 
Fleixiocene period, 20; nummary. 695, See 
aha Cninozotc era and Talj^te 2. 60 
Pleiicocenc skelctoirs, in Africa, 389-91 
Pleistocene straiigraphy, in Java, 269 
Hesianthwpm tranefoaiemU^ 264; age, 
cranial capacity, rccunslruction, and con¬ 
clusions. 265; teeth, 286; detiv-atJoii and 
divergence, 287 
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Plinxcnc period. 20; slintmaryH 6^5. See also 
CaIncMoif tra and Table 2 , (vQ 
PliopittH^m^ deH-ripiion, and ^ ancatraV 
gibbon form, 9Q 

Polynnian (romposite raw), characteta, 
dUtTibution, il«cription, biatoiy, 616-19 
Pom Varalit. See Bratn, parts 
ropnlalion dynamica, 437-59. See also Gc- 
neliCS 

Postcranial skeleLOn, of PUftecanihropus 
290: of Sinnnlhroput, 302-3l>f: of Ncan- 
dcrthalensu, 32fi’29: Rbodesian man. 
359-40. See also Po-rc Unih$. Hind limbs. 
Kandt, Pelvis, Vertebral column 
Pmtiire. See Rrect posture. Si [ting posiiire. 
Quadrupedal gait 

Precentral area, and body movement, 149 
Pre-Dravidians, 6 IS. See aha Indo- 

Dravidian {composite race) 

Prefrciiiial area. tc>2 

Pregnancy, and mating cycle in primaces, 
254: duration of, and ceisation of men¬ 
struation, and bodily changes, 2S5: and 
birth, in chimpanices. 2^: and tntet- 
course. 259; pathology, racial, :>65 
Primates (including man), Chararteristics, 
10> aulxjrders, lit physical resemblances 
and differences, 58-39, and Table I, 4tJ- 
4l; scioEugy and blood groups, 44-46; 
dentition in tocene, Parly PlehtOCtnc. 
71-74; anthropoid and hitmanold dif¬ 
ferentiation from tarsier, S6; I'ropbo- 
pitbecui and PlLopItbecits, 86; vertebrae, 
95t tail, 97; evnluiionary mod ideations, 
98; Sivapithecui and Dryopiihectis, 99; 
comparison of body sire and propor¬ 
tions, IDO; locomotion and bodily adap¬ 
tations, 107; i^osture and body build, 
108; relative leg lengths, 120, 250; foot, 
124; tarsus-trunk, and tarsus-foot length 
indices, 125: relative arm length and 
brachial index, 127: atrophy of thumb, 
cnmparisoi] of hamls, 129: relative hand 
breadth, and thumb length, 129; com¬ 
parison of brain size, 151; comparison 
of intelligence, 137; **language," lOO; 
jaws forms, 165; evolution of lips-, 176; 
iiCKse, and natal compaTisocu. 179; eyes 
and vision, I S3; ean and hearing,. ]$8; 
hair tracts, 194; pad and ridged skin 
patterns, and evolution of friction skin 
pat tents, 199-201; whorls, loops., arches, 
variations and evolution, 201-203; fn de- 
veinpment of plaEjcnia and allantois, 
212; 05 ccilltale in human cvolutkm, 
223; foetal growth parallelisms, 227-31; 
relative arm and hand lengths. 229-50; 
postnatal growth of arms, legs, foot, 
259: mrnstrnatton and imeiistrual q/cle. 


249-53; mating cycles, 254; duration of 
pregnancy, 255; family life, 259-65; fam¬ 
ily tree, 41Ch-12 

Primitive Bircat. 207. See alsei Embryology 
rtohoscis monkeys, S; nwe, 133. See aha 
Cercopithecidae 

Praeamui africaaiat description, age, liu- 
manoEd al5EiatEDns. 230 
Prognathism, 355; and face form, 5C5 
Fronogfade posture, and airaiigcment of 
□tgans, 87-»9; vertebral cuUimn^ 90 
PropHopiifiecas haeckli, desdipiion, 86; as 
common ancestor of man and apes, 86; 
age, 273; dcnliiton, 279 
ProteroEoic era, 51, See also Table 2, 62 
Proiuthcria, families, 6 
Proioroa. 54 

Psoas minor muscle^ evnluttonary signif¬ 
icance, 23.7 

Psychology, in man's tlcsccnt, 132 
Pygmiei, hair form, 483; head form, 502; 
eat form,. 521; finger prints, 524. 529; 
sweat glands. 53D; siature, 559; blood 
groups, 519, 632; sorting criteria, and 
distribntinn, 620-21; descriptinn, 623; 
compared with, Negcoid.s, 025-26; evolu¬ 
tion, 627 

Quadriceps extensor femnru, 120 
Quadrumanoujs, 69 

Quadnipedal gait, in children, tl0-J2 
Quadrupedal tliorax, in primate foetal 
life, 228 

Qua ternary epocli. See Cainoroic era, and 
Table 2, 60 

Race, genettes and race dassificatlon, 441; 
pby'sical tests of, 455; physinlagical test* 
of. 541; pathnlogy, 56J 
Race mixture, classes of, 651; in allied siitr 
races. 651; lietcrosis. 655; inbretdlElg, 
654; radical crosses, 655; and Ecrliiity in 
Negro-;Vhile crosje*, 6.56; Indian-White^ 
and Hottentot-Boer, crosses. 657; anil 
$omauiiyping, 676-77 

Race, phynicat tests of, jtin color, 455; 
bair color, 459; hair and eye color asso 
ciatLon. 480; hair form, 48$; face form, 
503; eye furm, 693; nose furm, 512: esir 
form, 521; lips and lip jseanis. 523; fm 
ger, palm, sole prints, 523; sweat glands. 
530; stature, 531 

Race, physiological tests of, IkiuiI raetab 
olism, pulse, temperature, 5-11; growth. 
o4S; color-blindness and bItKxl groups 
544; drugs, 562 

Racial class] heat ion. technique, 568; Cli- 
leria and ebaracten. 569; racial hiitory. 
372; of modem Jtlan: pritniu-y races, 573. 
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SI9, primin'^ subram, STS, 6^20, 693: 
composite suboca. 579; composite races 
(prcdominanLly White), S67.6lS. SIS; edm- 
posiie r^GM (pretlomitianily Negroid), 
SIS, 621, 62K: compfl»i(fl races {predom¬ 
inantly Mongotoid), 690* S42; seccHidary 
Tuboccs, S£2 ,SSBk 6d6; morphological 
typo, 5TC, 580, 607,612, 621; ■residual sub¬ 
types, 5R0: hlpod streams, fig. SS, 

Racial differcncea, physical, 455: physio¬ 
logical, 541: pathology, 5S9 
Racial pathology, diseases In Whtlcj and 
Negroes, 5SS; tumors, caucer. etc., 564; 
pregnancies, 5S5: eye, ear, nose, dental 
disorder!, 566; American Indian adult 
and infant mortaltty. 557; capacities, 
abilities, {ntcHigence tests, and heredity, 
658: national clIffererLCes, 559; prejudice 
and discrimination, 660 
Radius, in grai.spirrg. 68 
Recapitulation theory. 5ee aha Em¬ 
bryology 

Reproductive organs, internal in man, 
^,5-206; development tn foetal life* 217; 
in ageing, 256. See aha EmliTyotngy 
Reptiles, 5; dentflion, 170; smelling ap- 
paratu), 179: family life, 259-66 
Resemblances and dsiferences between 
man, apes, and macaque, Tabic I, -40-41 
Respiration. Sec Breathing 
Retina, 47J. See fiijo F.yc SltUCtlire 
Rh factor, S£8. 9re aha Blood groups 
Rheumatic fever, acute, 690. See aiia Body 
build and di.seate 
Rliinarium, 180. See also Nose 
Rhodesian man, site, remains, date, 539; 
description, and brain compared with 
apes and man, 341; cranial capacity, 
542; facial characters. 542; eyes and nose, 
545; palate-cranial indent, 5-14: teeth, 
544-46: skull characters, and importance. 
546: comparetl with iVadjak, 552 
Rib cage and l)ody cavities, in man's de- 
acicnt, 132 

Ridged akin and ridge systems, 200-261. 

Sff also Touch pads and friction skin 
Roden tin, description, 9 

SacTutn, in primates, 95 
Sagittal Hrrni, in gorilla, J44 
Satyr point, 190. also Ear 
Sclera, 475- ^ee aba Eye structure 
Seeing, and displacement of orbits in lemu- 
rnids and lamioids, 77-73; macula liitea, 
78; in higlier primates, and tarsiirs, 79; 
and occipital lobe, 148. See also Eye 
Semang pygmies, 625. Sea also Negritos 
Semantic area, 162 

Semnopithccinac. See CcrcuplihccJdae 


Serology. See Blood group* 

Sex. differences in adolescence, 243* 253- 
54; decline, in ageing, 266 
Sex determination, in human foetus, 243 
Scx-linkcd characten, 42B- See Genetics 
Sexual Cycle. See Mcilstnialion 
Sexual liln, changes in sexual cycle, 252 
Sheldon, somatotyping system. See Soma- 
lolyplng 

Slamang. See Gibbon 
Silitrian period, 19. See uIjo Palaeozoic 
era, and Table 2, 62 
Simian shelf, 167; disappearance of in Pro- 
cotisul, 230 

Simildae, 21. See also Anithropoid apes 
Sinanlhropiii pekineFiifs, dentitian, 173; 
teeth compared with Pleslanthropm and 
modern man, 236: remains, 500: descrip¬ 
tion, and comparison with Pitbecanihro- 
piii, 300-304 , 505-306; canntlialism, S04: 
as ancestral to Mongoloids, 501-505: and 
Pithecanihropus compared with Soloen- 
sis, 551; die, date, a-Mociaied fauna, in¬ 
ti ttsirics. remain-s, 299, 401-402: descrip¬ 
tion of male skull [cranial ca[>aciiy, 402: 
alhiiitJes with Mongoloid and IVbite, 
402; alEnltiei with Nfuman type. 612): 
description of Melancsotd female, 402, 
404; dcscripijun nf Eskimoid female {era- 
niat mpadty, and afhuitiet with Eskimo 
and American Indians, 401]-; and racial 
differentiation, 405 
Sireni,i, description, 8 
Sitting posture, in halioans, 81; in tarsieit, 
lemurs, monkeys, 87; Spinal curves, 91 
Sh’nplfficCiEi indiCuJ, 99 
Siwalik apes* See Dryof/Uhecus 
Skeleton, emhryologlcal dcvelnpment. 220; 
sex diffeiences. 247: changes in ageing, 
26T. See aisa Skull, J*ostctanial skeleton 
Skin, diagrammatic microscopic section, 
455 

Skin color, and use of spectrnpbntametry, 
455; skin structure, 456; pigmentation, 
457: chemistry of melanin* 460; elfecis 
of light and stm, -162; pigmentation 
changes in pregnancy, and depigmenta- 
tion i'n Negroes, 463; gen>etk-* of. 464; 
in Negro-White crosses, 465; pigmenta¬ 
tion in chimpanzee and cebus monkey 
compared with man, and pigmentation 
in monkeys, orangi* glbl^na. 465-66; 
paihologiral pigmeniaiion, and loss of 
plgmeniatkin, 466; albinism, 466-63; 
"iVhite Indians" of Ranama, 468; freck¬ 
les, 472 

SkGhI cave, 334. $ee stjo AVanderlbufejuiX 
\rDani Cartuel skclcioni 
Skttll, sutpenjlon in quadrupedal and hi- 
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Skull (continued) 

pedal animah. 91; parts. M2: muscula¬ 
ture. 1-14; suture closure. 145; jaw short¬ 
ening in es'olution, 161-65; emhryologi- 
cal development. 220-21; sex differences 
in growth, 246-47; age changes, 267; in 
fossil primates {see Fossil ancestors); 
form and description of. in Eskimos, 
490. See also Head 

Slow loris (i\yclicebus tardigradus), 98. 
See also Lrmuroidea 

Smelling, evolution in cortical representa¬ 
tion, 71; in arlx)real life, 72; and reduc¬ 
tion of snout, 7S. See also Nose 

Snout, recession of. and hand feeding, 9S: 
and speech ability, 162 

Snub-nosed monkeys, 8; nose. 18S. See also 
Cercopithecidae 

Soloensis, S48; site, age, remains, cranial 
capacity, 519: description, 550; com 
pared with Sinanthropus and Pithecan 
thropus, 551 

Solutr6 skeletotu, location and culture, 570; 
remains, description, cranial capacity, 
571-72 

Soliiirian period, industries, 371. See also 
Pleistocene culture sequences 

.Somatotonia, 679. See also Somatotyping 

Somatotyping. com|>onents of IxMiy struc¬ 
ture (endomorphy, niesomorphy, ecto- 
morphy), 6664i8; technique (scries and 
method, Ixxly areas, scoring and in¬ 
dices), 670-71; principal somaioiy|)rs per 
1000 in adult males. 672: dysplasia, 675; 
gynandromorphy, 671; limitations (fe¬ 
male series, children, races, rare mix¬ 
ture. gross sire differences), 675-78; Ixxly 
build and temperament, 678; compo 
nents of temperament (viscerotonia. 
somatotonia, cerebrotonia). 679; scale (or 
temperament. 680; traits of com|X)ncnls, 
682; temperament and somatoiy(>e. 684; 
constitutional investigation. 686; and 
body build and disease, 686; Ixxly build 
arxl mental disorder, and liehavior. 692 

South African fossil men, Rhodesian man, 
539; culture secjuencci. 595; Uoskop and 
Boskopoid, remains and description, 591; 
Elorisbad skull, 596; Cape Elats skull, 
599; Ingwaviima skull. 400. See also Ta¬ 
ble 5, 398 

Speech. See Jaw 

Spermatarexm, human. 205-206. See also 
Embryology 

Spider monkeys (.-kleles), 19: giant spider 
monkey, 21; vertebrae, 91-95; family life, 
260-61; skin pigmentation, 466. See also 
Cebidae 

Stature, in Pithecanthropus. 551; range, in 


man, 552; nutritional and seasonal 
changes, 555; and economic position. 
554; geographical distribution of stature 
groups. 535; racial distribution of stature 
groups. 536; heterosis. 537 
Steatopygia. See Rushman-flottentot 
Stegocephalia. characteristics, 64 
Steinheim skull, 333. See also Seander- 
thalensis, progressive type 
Sternal ckssicles, 255 

Stemo-cleido-mastoid muscle, 188. See also 
Ear 

Stratum corneum, 456. See also Skin color 
Stratum granulostim, 457. See also Skin 
color 

Stratum luciduro, 457. See also Skin color 
Stroma, 477. See also Eye structure 
.Siipracondyloid process, 226 
Supraorbital ridge. See Brow-ridge 
Suture closure. 115; in microcephaly. 146 
Sw’anscombe skull, site, remains, age, asso¬ 
ciated industry, 359-60; cranial capacity, 
361; description and comparison with 
Piltdown, 361-63; -Piltdown lineage, and 
London and Bury St. Edmunds skulls. 
565 

Sweat glands, racial differences, 530; tvpcs 
531 

SynafHis, 425. See also Genetics 
Syphilis, in .Negroes and Whites. 565 


Tabftn cave. 344. See also Seanderthalen- 
sis, Sfotint Carmel skeletons 
Tail, in primates. 97; prehensile, 19. 82; 
external, changes in erect posture. 88; 
evolutionary significance in man, 223 
Ealgai skull, site, remains, description, and 
cranial capacity. 356-57 
Tarsal-trunk length index in primates. 
124-25 

Tarsioidea, description, 16; compared with 
lemurs. 17; evolutionary changes. 76. 81; 
exteinal characters, hand feeding, eyes, 
76-77; specialiration of vision. 79; dif¬ 
ferentiation in Tertiary. 81; in evolu¬ 
tion of anthropoidea. 81; and lemurs 
contrasted with .-kmerican monkeys. 83; 
changes associated with recevsion of 
snout. 93; grasping ability. 123: brain 
development. 151; lips. 177; nose, 180; 
ears, and head swiveling, 1.89; hair 
tracts, 191; in evolution of palm and 
sole patterns, 202; in development of 
placenta and allantois, 212; supracon- 
dyloid prexess. menstruation. 251; fam¬ 
ily life, 260 

Tarsus-fcxit length index, in Negro foetus, 
125 
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Tasmanian (compos! ce race}, cliaractcis 
and distribuUon, 609 

Tasmaniam. and Aujti'atiaiis compared 
wi[.li Keilor skuU, lacial diara£- 

Eers and dairibiition, 609 
Tasmanoid (mnrphDlog^Lcat type), charaC' 
Icrs and diSEriLuliotl, 6QS: description, 
GIO-12. Set aiso ALisiralians (composite 
race) 

Taungs akulL 5fe ^a^traiopiUiecus afri- 
eanui 

Tetih, denial formula of Andiropoidea, 
Paiapilhccus, Proptioptlliccus, BS. BS; in 
man's descent. canine tedyciion and 
tool using. I'ld, 146; crnpiion, and javi? 
growth, H4-45: evolution. 170-71; erup¬ 
tion in man and apes, 234-S6; age 
tiiangia,, 267, 269; of Parapiiltecus and 
Propliopitliecus, 276; V5 PryopiEhecus 
pattern, 279; hcimanoid characters in 
l^roconstd, 2110; of A USUTalopi [fiecus. 2B1- 
83; nf Plesiaiuhropus, 2£6-a7: of Pilhe- 
canEhropiis LI, 294; of Flthecanthropui 
IV', 295, 416; of VfeganEhropus, and 
tiigantopEthecus, 298, 418; of Sinan-^ 
ihropus. 302. 305; of Eoan Ebtopus, 308. 
31-t: of Heldclbcrgciuis, 318-19; of Neati- 
dcrEhaletisLs, 326; of Rhodesian man, 
344; of Wadjali, 352: of Galley Hill. 
363; of Chancclade, 373; of GrimaEdi 
tK>y, 376; of IkuskopoLd, 396; of Cape 
Flats, 399; of Minnesota girl, -f06 •107 
Teleosis, description, 59 
Tenqioral bone, and hearing, 187. Ste otiO 
liar 

Temporal lohe, Qud Eiearing, f l8. 3ec atsQ 
Ear 

Temporal muscles. 142-14 
Tertiary epoch. See Gainoroic era, and Ta^ 
bit 2, 61 

Thenar pads, 199-21X1, 527. .See ofjo Touch 
pads and friciion skin, and Finger, palm, 
and sole prints 

Theories, of man's aticcstiral adoption of 
tctteslrial life, 165, ]3fl 
Thoracic vertebrae, in primates, 93 
Thoraco-lumhar Vertehrae, 95 
Thorax, changes in erect pcHEnrc. Se-9D; 
foetal and postuaEal changes in apes 
and man, 228. 230-39; sex differences in 
adolescent man, 246; lelaiive flip- 
shoulder bread I h in man, 216 
Thyroid gland, and growih, 21D: and 
pregnancy, 255 

Tibia, 69, 120; muscle atlaclimenu, 120 
'J'ool snaking and using, imporEiince of, 
135-36, 139; animal capacity for, 136; 
hy chimpanzee, 136-3S; and canine toath 
r^ucElon. 140 


Touch pads and friciion skin, description, 
palmar and volar pads in foetal file in 
man and monkeys, 199; develapmeni 
and evolution of ridged skin, and basic 
pad systems in primates, 200; evolution 
of fricuon skin patterns, and apical pat¬ 
terns. 201; distribution of uhorls, loops, 
arches in primates and man, 201-262. 
See alta Finger, palm, and sole prints 
Tragus, 199. See aha Ear 
Trees, familv of primates, 416-12; of man, 
412-11 

Triassie period. See Mesoroic era, and I'a- 
ble 2, 61 

Triiiil man. See Pilhecunthrefpus 
Triradius, 201. See aho Touch pads and 
friction skin, and Finger, palm, and sole 
prints 

Trophoblast. 296-207, Sre also Emhry-olctgy 
Tiiherfulosis, in Whites and Negroes, 563 
Tympanic lioncj 367. 5« aito Ear 

Ulcers, gaslric and dltodcnal, 687. See flfjo 
Etody build and disease 
Ulna, in grasping, 60 
Ungulata, description, 8; in development 
of placeiiia and allantois, 212 
Upper Palacalitbic "races," skeletal mate¬ 
rial compared with modern English., 
Eikimo, Dynastic Egyptian, 377-78; de¬ 
scription, 37S; prlncl|}al finds. Table 4* 
300 

Upper I’alacolllhle (types), characters, dis- 
tributlon, 576; description, 532 
Urinary organs, development in foeial life, 
237 

Uterine IuIk, 210. See also Emhrynlogy 
Uterus, 25(1; coniractions in parturition, 
256. See also Menstruation 


V'eddoid (type), 613. Set also Australoid 
(morphological type) 

V'elius Eriir, J95 
Ventral symphysis, 1J4 
Vermiform appendix, 224 
Vcniix Etiseosa, 221, See also Embryology 
Vertebral column, changes in erect pos¬ 
ture, 90; spinal curves in erect slltiitg 
posture. 93; vcrtehi'ae, 93-95; Ehoracic 
venchrac in ancestral anihrcipoid-hu- 
manoid stocks, 91; evDlutionary changiea 
in primates, 96; spinal curves, 1|9; 
changes. 267-63 

Vertebrates, classes. I; bodily changes and 
charactemtics, 5-1; segmentation* and 
evolution at backbone, 55: ancestors, 
and evolution nf limbs, 56-57: evolution 
of respiration, 59; in geological time. 
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Vcrcebraia 
Tahlc 2. 60-62: dcnUtion, 170; fiwiuly 
life, zm 

Vdti^al jiniciure*. See Erohryology 
Vwcer^. suppori of in erect posture, S7-S9 
Viscetutotiia, 679. Spe also jotnaloiypitig 
Vision, in anthropoid] and man, 194. See 
«iso Eye 

Visual -sensation, 1&4 

Visoo-psych ic aiea, 149 

ViiicIJijic fluid, 209. See also Etnbryalo^ 

Voice, changes in adulescence, 2-19 

Wadjak man, site, aijc, description, cranial 
capacity, compared with Rhodesian and 
Ausir^Uan, 362 

Walking, age for in man and chlmpanicc, 
243 

“White Indians" of Panama. -IBiS 
White nee, characters, skin pigments, 457; 
skin color in Negro-White crosses, 465; 
hair color, +71; eye color, 477i eye and 
hair color association, 4S0: hair form, 
483-96; hair weight and ahtuidancc, 487; 
liead form. In immigranl children, 493; 
head fond in Eurnpeans, 496; cephalic 
index, 499; progpiachism, 506; eye form, 


510; nose form, 512, 518; car form, 521; 
lips and Up Scams, 525; hngee, palm, 
and sole prints, 524, 527; sweat gian-di, 
530; stature range. 532. 539: tasal metab¬ 
olism, pulse, respiration, 542; color¬ 
blindness, 5-1-U blood group distribtt- 
[ion, 548; disease, 563; tumor, cancer, 
564; pregnancies, skin diseases, ear, eye, 
nose, and denial disorders, 565-66 
kVhiie race (primary), 575; primary sub- 
races, 576: composite subraces, 579; com- 
postte caccs (predennina-nily White), 607, 
612, 616; residual mixed typ^, 590-81; 
morphological types, 576, 607, 612, 614; 
niorphotagical itthtypea, 690; blood 
streams. Fig. 66, 652 

V\thorl, or spiral, 5i3, -See 3lta Finger, palm 
and sole prints, and Touch pads and 
friction skin 

^Vriting, invention uf, 53 

Xenapitfiecus^ age and affinity, 290 

Y5 (Dryopithecus) tooth pallcm, 279 
Volk-sac, in mammals, apes, marsuptaU, 
man. 209. Sec ato Emtirvology 

Zygote, 42S- ^ee alia Getietics 
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